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INTRODUCTION. 


The Montuty WeatHer Review for February, 1898, is 
based on 2,929 reports from stations occupied by regular and 
voluntary observers, classified as follows: 147 from Weather 
Bureau stations; numerous special river stations; 32 from 


post surgeons, received through the Surgeon General, United. 


States Army; 2,583 from voluntary observers; 96 received 
through the Southern Pacific Railway Company; 13 from 
Life-Saving stations, received through the Superintendent 
United States Life-Saving Service; 31 from Canadian sta- 
tions; 20 from Mexican stations; 7 from Jamaica, W. I. 
International simultaneous observations are received from 
a few stations and used, together with trustworthy news- 
paper extracts and special reports. 

Special acknowledgment is made of the hearty cooperation 


|Kingston, Jamaica; Capt. 8. I. Kimball, Superintendent of 
the United States Life-Saving Service; and Commander J. E. 
Craig, Hydrographer, United States Navy. 

_ The Revtew is prepared under the general editorial super- 
vision of Prof. Cleveland Abbe. 

Attention is called to the fact that the clocks and self- 
registers at regular Weather Bureau stations are all set to 
seventy-fifth meridian or eastern standard time, which is 
exactly five hours behind Greenwich time; as far as prac- 
ticable, only this standard of time is used in the text of the 
Review, since all Weather Bureau observations are required 
to be taken and recorded by it. The standards used by the 
public in the United States and Canada and by the voluntary 
observers are believed to generally conform to the modern 
international system of standard meridians, one hour apart, 


of Prof. R. F. Stupart, Director of the Meteorological Service beginning with Greenwich. Records of miscellaneous phe- 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteor- nomena that are reported occasionally in other standards of 
ologist to the Government Survey, Honolulu; Dr. Mariano time by voluntary observers or newspaper correspondents are 
Barcena, Director of the Central Meteorological Observatory generally corrected to agree with the eastern standard; other- 


of Mexico; Mr. Maxwell Hall, Government Meteorologist, 


| wise, the local meridian is mentioned. 


STORM WARNINGS AND WEATHER FORECASTS. 


By Lieut. Col. H. H. C. Dunwoopy, Supervising Forecast Official. 


Under this head it is proposed to make note of all extreme 
and injurious weather conditions occurring during the month, 
and the warnings of the same issued by the Bureau, with 
instances, as far as reported by observers or the press, in 
which these warnings were of special public benefit. The 
signals displayed by the Weather Bureau will be referred to 
as “information,” “storm,” “hurricane,” “cold-wave,” and 
“ norther,” respectively. 

The injurious weather conditions of most marked note that 
occurred during the month were the frosts and freezing weather 
in Florida on the 2d, 3d, and 4th; the severe storms on the 
New England Coast of the Ist, 15th,and 16th; and the heavy 
snow and wind storm that moved from Texas northeastward 
across the country to New England from the 18th to the 22d. 


Frosts and freezing temperatures also occurred in the truck-) 


raising regions of Texas on the 3d, 6th, and 2Ist. 
THE FLORIDA FROSTS OF FEBRUARY 2-4, 1898. 
Severe cold weather prevailed in Florida on the 2d, 3d, and 
4th, with frosts on the 2d as far south as Jupiter. Following 
are the minimum temperatures reported from Jacksonville, 


| 


At 10:48 a. m., on the Ist, an additional message was sent 
to Tampa, as follows: 
Freezing weather will extend as far south as your station to-night. 


Warnings, substantially the same as the foregoing, were 
also issued on the mornings of the 2d and 3d. 

As showing the benefits derived from the warnings, the 
following extracts from the reports of observers and news- 
paper publications are given. 

From A.J. Mitchell, Section Director, Jacksonville, Fla.: 


| All warnings were received sufficiently early for proper distribution. 
_Every possible medium for reaching the various interests of the State 
_was utilized so acceptably that not a complaint has been heard from 
“any quarter regarding the character and distribution of the informa- 
tion. Asawhole,the forecast was verified perfectly. The phraseol 
|of the warning was happily selected, being such as to leave no one in 
doubt as to the probable extent of the cold weather. This office tele- 
graphed the warning to about 140 stations. They were also distributed 
by the frost-whistle signal of the Florida Central and Peninsular Rail- 

road, which traverses the State, and likewise the Plant System, the 
Florida East Coast Line, and river steamers on the St. Johns and Indian 


rivers. From this office alone cards, maps, and telegrams, numbering 


in the aggregate quite four hundred, were given the public. These, 


supplemented by cards from forecast distributing centers and the me- 


Tampa, and Jupiter, respectively,viz: February 2, 26°, 31°, 40° ; _diums cited above, show a very extensive distribution of the warnings 


February 3, 32°, 38°, 50°; February 4, 34°, 34°, 52°. 
Warnings of these injurious conditions were sent as follows, 


viz: At 9:32, February 1, telegrams to Jacksonville, Tampa, ‘ 


and Jupiter, reading: 


throughout the State. 

Coming so early after the freeze of January, the vegetable interest 
had not assumed normal proportions and the cold was not of such in- 
ensity as to destroy citrus trees. However, a great deal of good re- 


sulted from the warnings, and the appreciation was general. The total 


Freezing weather in north half of Florida and frosts as far south as amounts submitted as saved by fruit and vegetable growers alone reach 


Jupiter Wednesday morning. Notify postmasters and give to railroads. 


| $68,000; and it is but just to say that the figures represent only a part 
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of the true total, there being hundreds who were benefited, directly or 
indirectly, from whom no information can be obtained. 

In considering the value of warnings it is necessary to take into ac- 
count almost every human enterprise, particularly in this latitude. 
Freezing temperatures affect kiln enterprises, such as brick making. 
One manufacturer informed me that the warning enabled him to save 
several hundred thousand brick. The small gardeners were especially 
elated over the warning, and as their savings contribute to the remun- 
eration of the various corporations, it is seen that the importance of 
such information permeates all walks of business life. Fruit dealers 
of this city who had bananas en route were enabled to telegraph em- 

loyees to regulate the temperature of cars to such a degree as to save 

ruit. Farmers and market dealers took advantage of the informa- 
tion and slaughtered yo No information is more important to the 
farmer who has a lot of hogs to kill, as curing meat in this country is 
largely dependent upon the degree of cold. Many hogs were killed 
and the three days of cold were sufficient for a perfect cure of meat. 
Information of coming cold weather (freezing) does not, perhaps, 
influence such matters in more northern latitudes where freezing con- 
ditions are expected from October to March, but in this State where it 
is not infrequent for winters to pass without low tem peratures, advance 
information of decided thermal changes means much to many busi- 
ness interests. So it is seen that, when the fruit and vegetable grower 
is injured to some extent, the damage is partially neutralized by bene- 
fits in other directions. 

Following are excerpts from letters received from a few of the benefi- 
ciaries of the warnings: 

“We get the greatest benefit from the warnings, as they are in ample 
time for us to cover our gardens and plants. We saved 3400.” 

“The weather reports are a great help to the farmers in this section. 
We saved $1,500.”’ 

‘Our trees were full of young growth and bloom. We saved about all. 
The frost whistle signal by train was a great help tous. It gave not 
only notice of the cold wave, but also notice to labor that would be 
needed. So we had a good force ready for work.” 

“The value of property protected was $20,000, all of which was saved. 
The service is of great value and highly appreciated by the people.” 

“Value of property protected $100,000. But little lost. Warnings 
came in ample time on the Ist, 2d, and 3d, and were highly appreciated 


by the people.” 
From J. E. Lanouette, Observer, Weather Bureau, Tampa, 
Fla.: 


The warning of the Ist was received unusually early, 9 a. m., local 
time, and the cold-wave signal was immediately hoisted. The truckers 
had ample notice of the freeze and they lost no time in taking precau- 
tionary measures. 

The two railroad aus were promptly notified, also the super- 
intendent of the South Florida Telegraph Company, and they imme- 
diately sent the warning to all points on their lines. 

In addition to this, this office notified 14 different postmasters over 
the Western Union Telegraph Company, as directed by your office. 
The same disposition was made of the iy wry of the 2d and 3d. 

In this immediate vicinity there is no doubt but that a large quantity 
of vegetables were saved that otherwise would have been killed. 

Irish potatoes were plowed under, strawberries and other low plants 
were covered with mulching of straw and paper, young orange trees 
were wrap or covered with earth above the bud, and taken all in 
all it is safe to say that the warning was promptly heeded by those 
engaged in the different agricultural pursuits. 

he temperature on the 2d fell to 31°, and considerable thin ice 
formed in this locality. 

But little, if any damage, was done on the 3d and 4th. Ordinarily 
these temperatures, 38° and 35°, would have been sufficient to cause a 
heavy white frost, but owing to the unusual dryness of the atmosphere 
the conditions were not favorable for its formation. 


From J. W. Cronk, Observer, Jupiter, Fla.: 


The people with much gratification report little injury done in this 
section. nly on the morning of the 2d was damage reported. On 
that date tender vegetables, grown since the cold weather in January, 
were hurt a little in low, unprotected spots, otherwise the damage prac- 
tically amounted to nothing. 

The temperature here, at Jupiter, on the morning of the 2d was 
down to 40°, and light frost was recorded. 

Jacksonville, Fla., Daily Metropolis, ae 5, 1898.—Tuesday the 
warnings sent out of the approaching freeze by the Weather Bureau 
did immense service in Florida, and saved thousands of dollars by giv- 
ing people time oe pn « their fruit trees and vegetables from the win- 
try blasts. Ali had ample time todefend their property against the ice 
king, which came precisely as forewarned. 

rg, Fla., rg Commercial, February 4, 1898.—Announcement 
of the coming cold wave reached Leesburg from the Weather Bureau 
on Tuesday in ample time for orange growers and truckers to prepare 
to meet it, and many of them protected their vegetables and orange 
trees. 


Too much in praise can not be spoken of the Government Weather 
Bureau for the promptness with which the farmers of South Florida 
were informed of the coming cold. 

Tampa, Fla., Daily Herald, February 2, 1898.—Probably one of the 
best papers made by the Weather Bureau this winter was that 
issued by the Central Office yesterday. Itstated that freezing weather 
would extend as far south as Tampa, and frosts as far south as Jupiter 
by Wednesday morning. That this forecast was verified in a remark- 
able degree is shown by the reports this morning. At Tampa it fell to 
31°, Jacksonville 26°, and Jupiter 40°, with alight frost. * * * 

The Chief of the Weather Bureau personally wired the observer to 
give the warning as wide a distribution as possible, and it is probable 
that all places in Florida having a telegraph were notified by the Tampa 
and Jacksonville offices not later than 10 a.m. There is no doubt but 
this warning saved thousands of dollars worth of perishable property 
throughout the northern half of the State. 

Tampa, Fla., Daily Times, February 2, 1898.—There was nothing the 
matter with the Weather Bureau yesterday. Its warnings were timely 
and accurate, and the dissemination of information throughout the 
vegetable and fruit-growing section of Florida covered as large an area 
as was possible. It is a pleasure for the Times to compliment the Bu- 
reau by giving due credit for service rendered. 

De Land, Fla., Florida Agriculturist, February 16, 1898.—A few years 
ago, notably just after the damaging freeze of 1595, there was bitter 
complaint on the part of the fruit and vegetable growers at the Climate 
and Crop Service of the Weather Bureau. It was contended that ade- 
quate warning of the approach of the cold wave was not given, and, as 
a result of the failure, much property that might have been protected 
and saved was frozen and destroyed. 

We are pleased to say that our constituents, the fruit and vegetable 
growers of the State, have been much better served during the present 
season than ever before. In fact the service of the Bureau now ap- 
pears to be everything that could be desired. As an evidence of the 
efficiency of the service that is now being given our people, that last 
cold wave period might be taken as a sample. The Bureau for the 
Florida section, located at Jacksonville, just before the coming of the 
cold wave in question, sent out over one hundred telegrams, advising 
the people of the approaching cold wave. 

In addition to the matter of disseminating the information of ap- 
proaching cold waves by wire, the Bureau has arranged with the rail- 
road companies to sound frost warning signals on the locomotive 
whistles. As many sections of the fruit and vegetable growing regions 
of Florida are remote from telegraph offices, this method of giving 
frost warnings is undoubtedly good. It was effectively used during the 
last cold wave, and many growers, who otherwise would have lost every- 
thing, were enabled to prepare for the frost and protect their tender 
vegetables and plant beds. 


The temperature fell to freezing at Jacksonville, Fla., on 
the morning of February 22, and heavy frost was reported 
from that station on the morning of the 23d. Warnings of 
“ frost and freezing weather in northern Florida” were sent to 
Jacksonville, Tampa, and Jupiter on the morning of the 21st. 


FROST IN TEXAS. 


As showing the warnings issued in connection with the 
frosts that occurred in the truck-growing regions of Texas on 
the 3d, 6th, and 21st, and the benefits derived therefrom, the 
following extracts from reportsof Dr. I. M. Cline, Local Fore- 
cast Official and Section Director, Galveston, Tex., are given: 


As the a. m. weather map of February 2, 1898, showed conditions 
advancing which might give injurious temperatures in the trucking 
section Thursday morning, February 3, the following special warning 
was issued: 

““Temperature may fall to 31° 50 to 100 miles from Galveston and 39° 
at Galveston 

The following are the temperature conditions recorded on Thursday, 
February 3, 1898, in the section for which the forecast was made: Gal- 
veston, 39°; Houston, 52°; Missouri City, 32°; Conroe, 30°; and Bren- 
ham, 28°. 

As in the case of pas warnings, vegetation was protected gen- 
erally on the strength of the warning of February 2, and saved from 
injury by the cold of the following morning. 

he a. m. weather map of February 5, 1898, presented conditions very 
favorable for frost in this vicinity on the following morning, and a 
special warning was made and distributed by mail with the regular 
a. m. forecast, as follows: 

** Probably frost 50 to 100 miles from Galveston, with temperature 34°, 
and minimum 42° at Galveston, Sunday morning.” 

The following temperatures occurred Sunday morning in the districts 
for which the forecast was made: Galveston, 42.2°; Houston, 42.2°; Mis- 
souri City, 36°; Brenham, 36°; and Conroe, 34°. Light frost occurred in 
ex 1 places to the coast line and on adjacent islands as far in as 
Galveston. 


Fesrvary, 1898. 


MONTHLY WEATHER REVIEW. 47 


The warnings were heeded by truck growers, who protected their 
vegetables and prevented injury. 

The weather conditions at 8 a. m., Sunday, February 20, 1898, indi- 
cated that injurious frosts might occur on the following morning in 
this vicinity, and the following special forecast made and distributed: 

“Frost 50 to 100 miles from Galveston, with temperature 34°, and 
minimum temperature 43° at Galveston, Monday morning.” 

Frost occurred to the coast line Monday morning, and in many locali- 
ties killed much tender vegetation and put strawberries back two to 


three weeks where not protected. Through the instrumentality of the | 
| Mich., at 7 a. m. on the 20th bound for Milwaukee, was unable to make 


warning, which was mailed to all points within reach, besides being 
telegraphed out, the greater portion of the crops was saved from injury. 

Temperatures were recorded in the district forecast for, as follows, on 
Monday, February 21, 1898: Galveston, 41.3°; Houston, 36.5°; Mis- 
souri City, 35.0°; and Conroe, 30.0°. 

Acknowledgments have been received from afew of those who made 
use of the warnings, from which the following are extracted: 

* Alvin, C. W. Benson.—Protection given to hot beds and early vege- 
tation, and saved probably $1,500 worth. Temperature went to 34°. 

“*Hulen, Fred W. Malley.—Warning of February 20 enabled me to 
—y $300 worth of truck, which, without the warning, I would have 
ost. 
** Arcadia, W. W. Sloan.— Warning resulted in saving of small vege- 
tables and berries. 

‘Missouri City, C. F. Mercer.—Frost warning received fourteen 
hours in advance of frost. Vegetation was protected.” 

It is estimated by local dealers that part of the early crop of vegeta- 
bles susceptible to injury by frost at this time is worth about $10,000, 
and more than balf of this wassaved from injury. Alsothe following 
newspaper extract: 

Galveston, Tex., Galveston Evening Tribune, February 3, 1898.—The local 
weather bureau, through yesterday’s Tribune, gave the midday condi- 
tion of the weather in Texas, soolicinn colder weather, and a special 
warning was issued by the local weather office in the interest of the 
truck growers of this section. The cold weather arrived in accordance 
with the prediction and low temperature prevailed generally over 
Texas this morning. ° al 

Not a single injurious frost has occurred this winter, in this vicinity, 
that has not been predicted by the local weather bureau. As a result 
of these predictions the coast country farmers have been enabled to 
protect their ~~ and very little damage has resulted. As an illus- 
tration of how the news from the Weather Bureau is circulated, what 
occurred at Alvin yesterday may be cited. Over 200 truck farmers re- 
side at Alvin and vicinity. As soon as the forecast was made by the 
Galveston office, warnings were telegraphed to all stations in the coast 
—- and during the day flags were displayed and red lights shown 
at night. 

The farmers of the coast country place a great deal of reliance in the 
predictions of the Weather Bureau. 


STORMS OY FEBRUARY 1, 15, AND 16, ON THE NEW ENGLAND 
COAST. 


The severe storm of February 1, as it began in January, will 
be found fully treated of in the Review for January, 1898. 

The storm which visited the New England Coast on Feb- 
ruary 15-16 developed in Montana and moved southeastward 
across the Lake Region. It was accompanied by heavy 
snow in the lower Lake Region, but did not assume an espe- 
cially severe character until the night of the 15th, when it 
reached the New England Coast. Pressures of 28.80 and 
28.88 were reported from Portland and Boston, respectively, 
at 8a.m.of the 16th. Information signals for this storm 
were ordered from Eastport to Delaware Breakwater at 10 
a.m.of the 15th. These were changed to storm-southeast at 
1 p. m., and storm-southwest ordered as far south as Hatteras. 
The following maximum velocities during the twelve hours 
ending at the hours named were recorded, viz: 16th, a. m., 
Eastport, 56; Block Island, 48; Nantucket, 36; New York, 
46; Atlantic City and Norfolk, 48; Hatteras, 52. 16th, 8 
p. m., Eastport, 56; Portland, 38; Boston, 44; Woods Hole, 
54; Nantucket, 42; Block Island, 60; Sandy Hook, 42; At- 
lantic City, 45; Cape May, 48. 

THE HEAVY SNOW AND WIND STORMS OF FEBRUARY 18-22. 

Concerning the warnings for this storm issued from the 
Chicago office, Prof. E. B. Garriott, in charge of that station, 
reports: 


The only severe storm which was felt within the Chicago forecast 
district during the month of February was the one which developed 


in the lower Mississippi Valley during the night of the 18th, moving 
northward to northern Illinois and then slowly eastward to the middie 
Atlantic Coast. 

Advisory messages in the interests of shipping were sent to the open 
ports on Lake Michigan, as follows: The 18th, p. m., ‘‘ Brisk north- 
east winds on Lake Michigan to-night and Saturday ;”’ the 19th, 10 a. 
m., “Snow, high east to north winds indicated ;”’ the 20th, ‘“‘ Danger- 
ous northeast to north gales on the Lake, with snow, followed Monda 
by much colder weather.’”’ No vessels left Chicago during the 19t 
and 20th, and the steamship City of Traverse, which left St. Joseph, 


that port and was obliged to run into the Chicago harbor for refuge. 

Warnings for heavy snow and high northeast to north winds were 
sent at 10 a. m. on the 19th to Upper and Lower Michigan, Wisconsin, 
Iowa, southern Minnesota, and the extreme northern portions of Illi- 
nois and Indiana, and similar warnings were again issued at 10 a. m. on 
the 20th to Upper and Lower Michigan, eastern Wisconsin, Chicago, 
and Indianapolis. These warnings were issued mainly in the interests 
of transportation companies and were fully verified, the snowfall in 
some portions of the Upeer Lake Region exceeding 18 inches. 


Heavy precipitation in connection with this storm fell in 
New York and New England on the 21st and 22d, and gales 
occurred on the middle Atlantic and New England coasts on 
the 20th and 21st. 

Northeast storm signals were ordered from Portland to 
Delaware Breakwater and southeast thence to Hatteras at 
2:30 p.m. of the 19th, with the following message, viz: 


Storm in central Mississippi Valley moving slowly northeast, likely 
to cause dangerous easterly gales on the Atlantic Coast between Hat- 
teras and Portland by Sun 7 spe with rain in the Middle Atlan- 
tic States and snow in New York and New England. 


The following maximum velocities during the twelve hours 
ending at the hours named were reported, viz: 8 a. m. of 20th, 
Block Island and Sandy Hook, 46. 8 p.m. of 20th, Block 
Island, 68; New York, 46; Sandy Hook, 36. 8 a. m. of 21st, 
Nantucket, 46; Block Island, 54; New York, 44; Sandy 
Hook, 40. 

The following telegram in connection with the warnings 
issued for this storm, published in the Washington Evening 
Star of February 21, 1898, is given: 


Boston, February 21.—The northeasterly storm which began yester- 
day increased to-day. Rain fell intorrents. The weather off the coast 
was very severe, the gale causing high tides and a heavy sea. Few 
vessels were caught, however, owing to the timely warning given by 
the Weather Bureau. The storm was more severe in the southwestern 

art of New England. There was practically no direct communication 
“ telegraph with New York, the full force of the storm having been 
felt south of Albany. 


On February 15 and 16 warnings of a norther in Montana 
were issued from the Weather Bureau office at Chicago, con- 
cerning which Mr. J. Warren Smith, Section Director at 
Helena, Mont., reports: 


The “norther”’ flag was displayed at this office and at the other dis- 
play stations in the State, and active steps were taken to distribute the 
warnings as widely as possible. The warning of the 15th was sent to 
over 200 different places, and that of the 16th to about 400, 

Warnings were generally received from two to twenty-four hours in ~ 
advance of the storm. The storm was not severe in any section, but 
the following extracts from reports show that stock was placed ina 
protected location as far as possible and that direct benefits resulted. 

Clark Ranch: Warnings were distributed to 11 sheep stations; owing 
to warnings there was no loss. 

Big Sandy : Stock kept near protection and shelter; storm not bad. 

Dodson : Stock was driven in on short notice. 

Bercail: All sheepmen were mindful that their stock was in safe 
quarters; the efforts of the Bureau were much appreciated by the 
stockmen. 

Lewiston: These warnings reached the owners of about $2,000,000 
worth of sheep and about $50,000 worth of cattle. The stock saved b 
the poccentoeas taken on account of confidence placed in the signals 
would doubtless number several thousand sheep and cattle. Then, too, 
the precautions taken and proper shelter being provided, not only pre- 
vented actual loss of sheep, but also protected hom from severe ex 
sure, thus preventing any suffering, which always causes a retardation 
in the growth of wool, makes a break in the fibre, and renders the 
wool less marketable. Hence, the benefits to the stock interests would 
reach a great dea] further than the mere preventing of the loss of life 
among herds. 
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The following newspaper extracts in relation to the fore- | seen in the lower Lake Region, and the remaining 7 disap- 
casts and warnings generally are given as of interest in this peared off the north Atlantic Coast or else in the St. Law- 
connection : rence Valley. 

Record, Cleveland, Tenn., February 25, 1898.—The weather predictions) As low area No. XII of January reached the northeast 
sent to this office by the U. 8. Government have been unusually bene- coast it caused the highest winds of the month, namely, 71 
ficial this winter. There has been so little cold weather that farmers jp jJes an hour at Nantucket, and 70 at Woods Hole, a. m. of 


scarcely know when to save their pork, and weather predictions be- 
9:45 a. m. p.m.of 15, as low area No. IV passed to the eastward. The 


Pensacola, Fla., News, February 11, 1898.—The weather service is re- lowest pressure of the month 28.80 inches occurred at Port- 
garded with the deepest interest by all citizens and cognizance is taken land, Me., as this same low area passed up the Atlantic Coast 


of every inaccuracy. 
It is especially gratifying to state that during the past month, Janu- 4 ™. of the 16th. As low area No. VII approached the 


ary, not a single imperfect forecast was issued from our local office. northeast coast, p.m. of the 20th, a wind of 68 miles was re- 


Considering the large maritime interests of Pensacola, which depends | ported from Block Island. 


upon the accuracy of weather on pene this is worthy of special 
a good and faithful work has been done it should be ; Movements of centers of areas of high and low pressure. 
Our Weather Bureau has grown to be such an institution that we, as | Fi 7 ve ’ | Ave 
a nation, would not only feel its loss, but be almost at sea in our daily | velocities. 
routine of life without it. 
Number 
AREAS OF HIGH AND LOW PRESSURE. | ¢ é 
By Prof. H. A. Hazen. | |g 3 sis 
There were 10 high and 8 low areas sufficiently well defined ~~~ —— |—| = 
to be traced during the month. The paths will be found on |, Mithareas. 
Charts I and II, and the principal facts as to appearance, dis- 52) 114 4.p-m. | 30) 8,680 | 3.5 1,052 43.8 
appearance, duration, and velocity are given in the accom- ibm. 
anying table 11,p.m. 37) 102 13\p.m.| 32) 84) 1,640) 2.0 820 | 34.2 
50 2 p.m. 50 58° 1,800 3.5 Bid) 
The principal locus of high areas was to the north of Mon- Ix... .......... 85 113 27am.) 86 1,500 5.0 318 13.3 
tana, where 7 out of the 10 were first noted. The remaining 
three originated in the lower Missouri Valley. Numbers VII 2800 | 94.0) 6,808 
and VIII were last seen to the north of Lake Superior, and | 2,236...) 680 28.3 
the other 8 could be traced to the Atlantic. The weather 
conditions have been remarkably mild. Only one cold wave | 
of any severity was experienced, and that only in the Missis- [............. ham. 51) ham.) 46) 74) 2.0) 
sippi Valley as high area VII moved across Montana. The 110 pm. 21:8 
was 34° at Miles City. On the evening of the same day the vr.............. 15,a-m. 51, 124 42 2400 3.0) 34.2 
° 17,a.m. 31 112 41) 67 3,240) 6.0) S40, 22.5 
area of fall of 32° covered eastern Kansas. The morning 49) 3,770) 9.5) | 16.5 
map of February 18 showed a fall of 34° at St. Paul. | 23,710 40.0 5,226 |...... 
Lows. Mean of 8 | | 
Five low areas were first noted off or near the north Pacific! 
Coast. Nos. II and III had their origin north of Mon- | eee eee | hee 
tana, and VII on the south Pacific Coast. No. VI was last * January, t March. 


THE WEATHER OF THE MONTH. 


By A. J. Henry, Chief of Division of Records and Meteorological Data. 


The statistical aspect of the weather of the month is pre-|/ volume). The only change is an extension of the western 
sented in the tables which form the closing part of this Re- area to the northeastward as regards its position in January ; 
view. The numerical values in the tables have been general- in February it covers southern Idaho, northern Utah, Wyo- 
ized in a number of cases, the results appearing on Charts ming, Montana, the Dakotas, Nebraska, and western Min- 
Nos. III to LX, inclusive. Table I in particular contains a nesota, 
variety of details from which the reader may select those Pressure is lowest over the north Pacific Coast and the 


most interesting to himself. Canadian Maritime Provinces, whence it decreases to the areas 
alee —— of low pressure occupying the North Atlantic and Bering Sea, 

PRESSURE AND WIND respectively. 
; Northwesterly winds prevail on the Atlantic Coast, and 


Normal conditions.—The geographic distribution of normal northeasterly or easterly on the Gulf Coast. In northern 
barometric readings at sea level and under local gravity for Texas the prevailing winds are northwesterly, as on the plains, 
February in the United States is shown by Chart VIII of the while westerly or southwesterly winds prevail over western 
Montuty WeatHer Review for February, 1893. Texas. In southern Arizona the winds of winter are north- 

The normal values for February, as compared with those erly, while in central Arizona they may be either southwesterly 
for January, are lower by about 0.05 inch (from 30.20 to or easterly. 

30.15) over the Plateau and Rocky Mountain regions and the| On the Pacific Coast the winds generally coincide with the 
South Atlantic Coast States; elsewhere the changes are slight. direction of the coast line; on the upper half of the coast, 

The regions of relatively high pressure in February are say from Eureka northward, southerly or southwesterly winds 

nearly coincident with those of January (see page 5 of this, are most likely to prevail ; on the southern half northwesterly 
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winds are most frequent. 
and Plateau regions are variable, southwesterly winds gener- 
ally prevailing west of the mountains and northwesterly on 
the eastern slope and the plains beyond. The winds of the 
middle and upper Mississippi Valley are westerly or north- 
westerly; westerly winds also prevail in the upper Lake Re- 
gion, while the winds of the lower Lake Region and Ohio 
Valley are generally southwesterly. 

The current month.—Pressure was above the normal over the 
greater part of the United States, being 0.05 inch or more in 
excess at the following stations, viz, Salt Lake City, Idaho 
Falls, Santa Fe, New Orleans, Mobile, Chattanooga, and East- 

ort. 
g Pressure has been above normal in the middle Plateau Re- 
gion continuously since December last. 

Pressure was below normal on the North Pacific Coast and 
over a portion of the northern slope and upper Missouri Val- 
ley, the greatest deficits being 0.13 inch at Tatoosh Island ; 0.10 
at Havre; 0.09 at Fort Canby, Roseburg, and Rapid City, re- 
spectively. 

The winds were, on the whole, quite variable. The result- 
ant direction for each station is shown on Chart IV by an ar- 
row which flies with the wind. The numerical values of 
Tables I and VII should be consulted for further details. 


TEMPERATURE OF THE AIR. 


Normal conditions.—The normal mean temperature of the 
air in the United States in February varies from about 71° at 
Key West, 58° at Jacksonville, 58° at New Orleans, 57° at Gal-| 
veston, 55° at San Diego to 22° at Eastport, 21° at Burlington, 
24° at Buffalo, 26° at Detroit, 14° at Duluth, 1° at St. Vin- 
cent, 13° at Havre, 28° at Spokane, and 40° at Seattle, on 
Puget Sound. The warmest regions, as may be seen from the 
above figures, are the South Atlantic, Gulf, and Pacific Coast 


States; the coldest are the Red River Valley of the North |” 


and contiguous territory. The Pacific Coast is somewhat 
warmer than the Atlantic, and both are considerably warmer 
than the interior. 

The differences between the normal temperatures of Janu- 
ary and February are small, as may be seen by comparing 
the above figures with those on pages 5 and 6 of this volume. 
The greatest increase of heat from one month to the next 
occurs in the northwest, or near the middle of the continent. 

The current month.—The month, like its immediate prede- 
cessor, was mild and open. The temperature was below the 
norma! in the South Atlantic States, yet no unusual cold was 
experienced in that region. The lowest temperatures of the 
month east of the Rocky Mountains occurred on the 2d and 
3d. During this period freezing weather was experienced as 
far south as Tampa, Fla., and westward along the Gulf Coast 
to Mobile. Light frost occurred on the east coast of Florida 
as far south as Jupiter. 

The lowest minimum temperature of the month, 33° below 
zero, was registered in northern New England and Minnesota 
on the Ist and 3d, respectively. 

On the immediate Pacific Coast the temperature did not 
fall below the freezing point during the month, and in Cali- 
fornia freezing temperatures were not recorded at any 
Weather Bureau station, although voluntary observers on the 
higher levels report a number of such temperatures. The 
line of zero temperature (Chart VI) crosses the Rocky Moun- 
tains in southern Colorado and follows the trend of the main 
chain into the British Possessions. 

The highest temperatures of the month, 90° and over, 
occurred in the Rio Grande Valley. Maximum temperatures 
of 80° and over occurred in Florida, Texas, southern New 
Mexico, Arizona, and California. The lowest maxima, 40° 
and under, occurred in the Lake Superior region, 


The winds of the Rocky Mountain | 


The distribution of the observed monthly mean tempera- 
ture of the air over the United States and Canada is shown 
by red lines (isotherms) on Chart VI. This chart also shows 


the maximum and the minimum temperatures, the former by 


broken the latter by dotted lines. As will be noticed, these 
lines have been drawn over the Rocky Mountain Plateau Re- 
gion, although the temperatures have not been reduced to sea 
level; the isotherms relate, therefore, to the average surface 
of the country in the neighborhood of the various observers, 
and as such must differ greatly from the sea-level isotherms 
of Chart IV. 

The average temperatures of the respective geographic dis- 
tricts, the departures from the normal of the current month 
and from the general mean since the first of the year, are pre- 
sented in the table below for convenience of reference: 


Average temperature and departures from the normal. 


| Average | | 
Accumu 
Districts. for the | current since 
month January 1. Sanuary 1, 
| 
° ° ° 
Middle Atlantic..............-- 34.5 | 00) + 1.6 
South Atlantic 10 | 4.8; +09 + 0.4 
Florida Peninsula ............. 7 64.0 — 3.1} — $1 — 1.0 
7 52.0; +1.9 + 1.0 
7 54.2 | + 2.6 | + 8.6 t 4.3 
Ohio Valley and Tennessee.... 12 36.9 | — 1.1 + 4.2 4.1 
oc | 8) 27.9 | + 41.4 + 5.3 + 2.6 
22.6. + 3.0 + 8.6 + 4.3 
7 | 14.7 | + 7.5 +22.6 +11.3 
cpeer Mississippi ............-.| 11. 28.7 | + 2.6 +10.3 + 5.2 
30-8 | + 6.4 +15.6 + 7.8 
Northern ee 7 | 30.1 + 9.2 +14.2 + 7.1 
38.6 + 6.2 + 9.8 + 4.9 
Southern Slope............ 46.5 + 6.0 +10.2 + 5.1 
Southern Plateau .............. 52.3 | 3.7 + 0.6 + 0.3 
ere 9 | 37.9 pA 4.0 — 4.0 — 2.0 
Northern Plateau.............. 10 | 35.8 + 8.6 + 6.8 + 3.4 
44.6 + 4.2 + 5.1 + 2.6 
5 51.0. + 1.8 — 1.0) — 0.5 
4 | 55.8) + 2.4 — 0.3 — 0.2 


| 
| 
| 
| 
| 


In n Canada wollen Stupart says: 


Over the greater part of the Dominion the mean temperature of the 
month was considerably above average; in fact, the only portions 
where it was lower than average were northern Alberta and western 
Saskatchewan, where it was from 1° to 2° below. In Manitoba, north- 
ern Ontario, Nova Scotia, and Prince Edward Island the excess 
amounted to between 6° and 8°. 


Review of the season.—Thus far the winter has been one of 
the mildest experienced for a number of years, except in Cali- 
fornia and the middle Plateau Region. The weather in Mon- 
tana and the Dakotas, especially, has been extremely mild. 
In the Lake Region there has been less ice than usual, and 
the prospects for an early opening of navigation are good. 
According to reports received by Section Director Branden- 
burg, of the Colorado Climate and Crop Service, less snow 
than usual has fallen in the mountains of that State. 

Although considerable snow fell in January in Idaho, 
Utah, western Wyoming, and Arizona, the amount that fell 
during February was below the average. On the whole there 
appears to be less water in sight for irrigating purposes than 
there was a year ago. 

The weather of December and January in California, and 
generally throughout the Plateau Region, was dry and cold. 
It is reported that during January ice formed in the Grand 
Canyon of the Colorado at adepth of from 4,000 to 6,500 feet 
below the mesa. 


PRECIPITATION. 


Normal conditions.—The regions of heavy precipitation in 
February are, as in January, on the north Pacific Coast, the 
lower Mississippi Valley, Tennessee, and the mountainous re- 
gions of North Carolina and Georgia, 


— 
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The regions of moderate precipitation west of the Rocky 
Mountains are portions of California, the Puget Sound coun- 
try, and the Willamette Valley. In the central valleys and 
the east moderately heavy precipitation occurs in the middle 
Mississippi Valley, the Lake Region and Ohio Valley, the At- 
lantic seaboard, New England, and Florida. The regions of 
scant or variable precipitation are the upper Mississippi and 
Missouri valleys, the plains west of the one-hundredth 
meridian, and the Rocky Mountain and Plateau regions. 
Under normal conditions, therefore, the greater part of the 
United States lies within the region of moderately heavy 
rains or snows, aggregating, say, from 2 to 4 inches during 
the month. 

The current month.—The geographic distribution of precipi- 
tation for the current month is shown on Chart III. 

Three regions of heavy precipitation appear on the chart 
as follows: (1) the north Pacific Coast, (2) the lower Missis- 
sippi Valley, and (3) New England. The precipitation in 
New England was mostly in the form of snow, as shown by 
Chart VIII. 

The most striking feature of the month was the drought 
that prevailed in southern Virginia, North Carolina, South 
Carolina, Georgia, and Tennessee. The rainfall of this re- 
gion was not more than three-quarters of an inch on the aver- 
age, less than 50 per cent of the normal fall. 

General rains fell over the greater part of California on the 
24th, thus terminating what promised to be a very disastrous 
drought in that State. 

Averages and departures by districts are summarized for 
convenience of reference in the following table: 


Average precipitation and departures from the normal. 


<i Average Departure 
stricts. ecumu 
ES Current Current’ lated 
| month. normal month. since 
Z | ‘| | Jan.1 
| Inches. | | Inches Inches 
New England 5.02 142 +1.50 +2.10 
cence 12 2.06 61 —1.30 —2.00 
South Atlantic 10 1.30 —2.50 | —5.20 
Florida Peninsula 7 1.49 | 56 —1.20 —3.50 
7, 4.15 % 0.30) 
West | 7 2.19 | 65 —1. —0.70 
Ohio Valley and Tennessee............ | 12 1.53 | 36 —2.70 Bg 
Upper 9 | 2.37 | +-0.50 | +0. 80 
North Dakota 7 | 0.55 73, —0.10 
Speer Mississippi 11 | 1.58 80 —0.40 +0.70 
Missouri Valley ..... 10 | 0.96 0.00 
Northern Slope 7 | 0.21 | 41° —0.60 
Southern Slope 6 | 1.09 100 0.00 0.00 
Southern Plateaw 9 | 0.36 | —0.90 —0.60 
Middle Plateau 13 0.48 41 —0.70 —1.80 
Northern 1.42 83 —0. 30 —1.10 
9.2 | 158 +3.20 +0. 10 
cc 5 4.65 115 +0.60 —3.40 
4 0.98 38 | -1.60) 


In Canada.—Prof. R. F. Stupart says : 

In British Columbia, and eastward across the territories, almost to 
Qu’ Appelle, the precipitation was in excess of average, particularly in 
Saskatchewan and northern Alberta, where the snowfall was excep- 
tionally great. From Qu’Appelle eastward across Manitoba to Lake 
Superior there was a general deficiency, ranging from a little less than 
to about half the average amount. East of this again, in Algoma and 
Nipissing, and thence southward to Lakes Ontario and Erie, an excess 
was general, excepting in Frontenac and contiguous counties. In Que- 
bee the snowfall was unusually large, but in the Maritime Provinces 
the precipitation was nowhere greater than average, and in many parts 
there was a decided deficiency. 


SNOWFALL. 
The total snowfall for the current month is given in Tables 
I and II, and its geographic distribution is shown on Chart 
VIII. Much snow fell in Wisconsin, Michigan, northern 
New York, and New England, the depth in the latter averag- 
ing over 3 feet in portions of Maine, New Hampshire, and 
Vermont. 


Two unusually severe snowstorms occurred during the 
month. The first is described by Mr. J. W. Smith, Section 
Director of the New England Climate and Crop Service, in 
his January report as follows: 

Heavy snow fell all night of January 31-February 1, and the wind 
attained the velocity of a gale of from 50 to 70 miles per hour from the 
northeast. On the morning of February 1 New England was com- 
pletely snow-bound. The snow, which was damp and clinging, together 
with the wind, completely annihilated overhead wires of all sorts; 
transportation lines were almost completely blocked and traffic was not 
resumed with regularity for several days; thousands of suburban resi- 
dents who earn their daily living in the city of Boston were unable to 
move from their homes. 

The second storm was confined to the States of Iowa, Min- 
nesota, Wisconsin, Michigan, northern Illinois and Indiana, 


and Ohio. 


Mr. W. M. Wilson, Section Director of the Wisconsin Cli- 


mate and Crop Service, reports upon the storm as follows: 


The total snowfall at Milwaukee exceeded 24 inches, and in many 
places accumulated to a depth of from 10 to 15 feet. All business was 
more or less interfered with, but the street —— lines suffered the 
greatest inconvenience. The mail trains were delayed from eight to 
twenty-four hours, especially from the south and west, and in one in- 
stance a train was literally buried by snow which had drifted into a 
cut. Not since the memorable snowstorm of March 2-4, 1881, has 
there been a snowstorm of equal severity in this locality. 

In its movement to the eastward this storm was attended 
by rain, hail, and sleet. In some localities the rain froze as 
it fell, forming a coating of ice several inches in thickness 
on all exposed objects. Much damage was done to trees and 
shrubbery of all kinds. In New England the storm was 
reported as being the most severe of its kind since 1837. 

Snow on ground at end of month.—At the end of the month 


_|the depth of snow in the Rocky Mountain and Plateau 


regions was very much less than on the corresponding date a 
year ago. It was also considerably less than on January 31, 
1898, much snow having disappeared in Arizona, Nevada, 
Utah, Colorado, Wyoming, and Montana. There was practi- 
cally no snow in the Missouri Valley, and the Ohio Valley 
below Pittsburg was also free from snow. The snow cover- 
ing in Maine, New Hampshire, and Vermont at the end of 
the month was unusually heavy. Depths ranging from 40 to 
70 inches were reported in Maine, 10 to 40 inches in New 
Hampshire and Vermont, and from 10 to 20 inches in Mas- 
sachusetts. This great body of snow seriously interfered 
with lumbering operations throughout northeastern New 
England. The financial loss is placed at not less than 
$1,000,000. 
In Canada.—Prof. R. F. Stupart says: 


In Quebec the depth of snow on the level ranges is between 3 and 5 
feet, and in New Brunswick, while there is not a great quantity near 
the Bay of Fundy, there are from 3} to 5 feet in the central and north- 
ern portions. In Saskatchewan the depth is from 30 to 40 inches, but 
in Manitoba from 6 to 20 inches is the general report and in southern 
Alberta there is practically none. In Ontario there is little near Lake 


| Ontario, and especially toward the eastern end. 


ICE IN THE RIVERS AND HARBORS AT THE CLOSE OF THE 
MONTH. 


There was a slight increase in thickness of ice in the Lake 
Region as compared with January 31, 1898. Elsewhere there 
was a general decrease. The following summary is taken 
from the Snow and Ice Chart of February 28, prepared by the 
Climate and Crop Division: 

Mississippi River.—River open below bridge at Burlington, Iowa; still 
blocked above the bridge. 

Hudson and Mohawk rivers.—Ice in the Hudson soft; no harvesting 
along river except behind dikes. No change in condition of ice in the 
Mohawk River. 

Kennebec River.—Ice 17 inches thick. 

Connecticut River.—Open to navigation south of Middletown. 


HAIL. 


The following are the dates on which hail fell in the 
respective States: 


| 
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Alabama, 19. Arizona, 18. Arkansas, 19, 26, 27. Cali- 
fornia, 7, 27. Florida, 19. Indian Territory, 9,18. Ken- 
tucky, 11. Louisiana, 11, 19, 26,27. Mississippi, 10, 19, 25, 
26. Missouri, 19, 25, 26,27. Nebraska, 9. Nevada, 3, 8, 21. 
New Mexico, 8. North Carolina, 5,20. Oklahoma, 8, 9. 
Oregon, 3, 6, 7, 15, 16, 17, 18, 20, 21. Texas, 2, 10, 18, 26, 27. 
Washington, 6, 7, 13, 24. West Virginia, 15, 19, 20. 

SLEET. 


The following are the dates on which sleet fell in the 
respective States: 

Alabama, 5, 26,28. Arizona,8. California,27. Connecti- 
cut, 14, 15, 20, 21, 22. Georgia, 5, 26. Idaho, 15, 16, 18. 
Illinois, 4, 17, 18, 19. Indiana, 4, 5, 12, 19, 20. Iowa, 9, 10, 
11, 12, 14, 17, 19. Kansas, 9, 10, 18, 19. Kentucky, 4, 5, 15, 
20. Louisiana, 2. Maine, 18, 20, 21, 22,23. Maryland, 8, 
15,18. Massachusetts, 11, 15, 19, 20, 21,22. Michigan, 4, 
9, 10, 20,21. Minnesota, 6, 10,20. Missouri, 4, 14, 17, 18, 
19, 25. Montana, 13, 15, 16,21. Nebraska, 4, 8, 9, 10, 14, 15. 
Nevada, 6, 7, 21, 24, 25. New Hampshire, 5, 6, 15, 16, 20, 21, 
22. New Jersey, 14, 22,23. New Mexico, 18. New York, 5, 
14, 18, 19, 20, 21. North Carolina, 17, 18, 20,27. North 
Dakota, 6. Ohio, 5, 11, 14,15. Oklahoma, 18. Oregon, 16, 
18, 20. Pennsylvania, 5, 14, 18, 20,21. South Carolina, 5, 
26. South Dakota, 1, 3,10. Tennessee, 4, 5, 20, 26. Texas, 
9. Utah, 6,7. Vermont, 20, 21, 22, 23. Virginia, 18, 20. 
Washington, 1, 15, 16, 17, 18, 19, 20, 21, 22. West Virginia, 
15, 17, 18, 21. Wisconsin, 15. 


ATMOSPHERIC ELECTRICITY. 

Numerical statistics relative to auroras and thunderstorms 
are given in Table LX, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, re- 
spectively. 

Thunderstorms.—The dates on which the number of reports 
of thunderstorms for the whole country were most numerous 
were: 19th, 78; 20th, 77; 9th, 74. 

Reports were most numerous from Louisiana, 58; Missis- 
sippi, 50; Texas,45; Missouri, 35; Arkansas, 32; Ohio, 31. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz, from the 2d to the 10th, inclusive. 

The greatest number of reports were received for the fol- 
lowing dates: 17th, 16; 11th, 13; 13th, 12. 

Reports were most numerous from North Dakota, 20; Min- 
nesota and Montana, 18 each. 

In Canada.—Auroras were reported as follows: Father 
Point, 13, 17; Quebec, 17; Toronto, 16; Port Arthur, 12, 13; 
Minnedosa, 10, 11, 16, 20; Medicine Hat, 16; Swift Current, 
16, 17, 18,19; Calgary, 21; Prince Albert, 13,15, 19. Battle- 
ford, 10, 11, 17, 20. 

No thunderstorms were reported. 

- 
WIND. 

High winds and local storms.—Winds of 50 miles per hour or 
over prevailed on the New England Coast on the Ist, 15- 
16th, and 20th-23d; also on the south Atlantic Coast on the 
15th and 16th, and at sundry other places, as shown by the 
table below. Although the wind did not reach a velocity of 50 
miles per hour in the Lake Region much inconvenience and 
serious interruption to traffic of all kinds were caused by the 
high winds and snow on the Ist, and again on the 15th, 20th, 
and 2ist. There were no tornadoes during the month so far 
as known. 

The maximum wind velocity at each Weather Bureau sta- 
tion for a period of five minutes is given in Table 1, which 


also gives the altitude of Weather Bureau anemometers above 
ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


| 


§ 
pay — 
a a a 
Miles Miles 
mio Island, R.I....... 1 55 | ne. | Eastport, Me......... 1 66 | ne. 
16 60 nw. 16 54 | e. 
Do 20 66 | e. 22 50 ne. 
21) Stile. Do.. | 
Boston, 1 50 | ne. Hatteras, 16 52 | w. 
Canby, Fort, Wash..... 5 64 | se. Helena, Mont .......... 13 50 | sw. 
6 62 | se. Knoxville, Tenn....... 15 52) w. 
7 ose. Lexington, 15 60 | sw. 
58 se. || Nantucket, Mass...... 21 50 | se. 
11 70 | se. | Norfolk, Va 15 59 nw. 
19 66 se. Northfield, Vt ......... 16 nw. 
22 64 se. Island, Wash.; 18 54 | nw. 
sees 25 63 | 8. ilmin om, N.C 16 51) sw. 
Ohillo 15 65 Woods Hole, Mass .... 1 70 nw. 
Denver, Colo............ 4| 53/ w. w. 
HUMIDITY. 


The humidity observations of the Weather Bureau are 
divided into two series; the first or tridaily series began in 
1871 and ended with 1887; the second or twice-daily series is 
continuous from 1888 to the present time. 

In the present state of knowledge respecting the diurnal 
variation in the moisture of the air, we are scarcely warranted 
in combining the two series in a general mean. 

The monthly means of the second or present series are 
based upon observations of the whirled psychrometer at 8 a. m. 
and 8 p. m., seventy-fifth meridian time, which corresponds 
to 5 a.m. and 5 p.m., Pacific; 6a. m.and 6 p.m., Mountain ; 
and 7 a. m. and 7 p. m., Central standard time. 


Average relative humidity and departures from the normal. 


- | 
g | 
Districts. 5 Districts. | 
< ass < 
ba 
New England ...........+.+- 81 +6 | Missouri Valley...... ..... 74 —3 
Middle Atlantic............. 73 —1 | Northern Slope... ........ 65 —4 
South Atlantic .............- 69 —9 | Middle Slope ...........-.++ 63 —3 
Florida Peninsula .......... 7 —8 | Southern Slope............. 58 —12 
74 —4 | Southern Plateau .......... 41 —7 
a ener 74 +1 | Middle Plateau ... ........ 65 +3 
Ohio Valley and Tennessee. 73 —1 | Northern Plateau.......... 75 —3 
Lower Lake ..........+...5- 80 0 | North Pacific Coast........ 80 —5 
Upper pape. 84 +3 | Middle Pacific Coast....... +1 
North Dakota ..........-.... 76 —5 | South Pacific Coast........ 71 0 
Upper Mississippi Valley.. 77 0 | 


“The for any district can ™ obtained by the 
departure to the average of the current month when the 
current humidity is below the normal (—), and subtracting 
it when it is above (+). 

In using the table by means of which the amount of mois- 
ture in the air is computed from the readings of the wet and 
dry bulb thermometers, the pressure argument has almost 
always been neglected, an omission that has little significance 
except for low temperatures and at high stations, such as Santa 
Fe, El] Paso, Cheyenne, and a few others. The failure to apply 
a correction for the influence of the prevailing pressure on the 
psychrometer has the effect of making the monthly means of 
relative humidity at high-level stations too small by quanti- 
ties ranging from 5 to 10 per cent. In the application of 
the monthly averages of the table below, or those of indi- 
vidual stations in Table I, to special inquiries, whether in the 
departments of biology, climatology, or sanitary science, this 
fact should be kept in mind. It should also be remembered 
that the hours at which observations in the Rocky Mountain 
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Plateau Region are made, viz, from 5 to 6 local mean time, 
morning and afternoon, give approximately the maximum 
and minimum values for the day; therefore, monthly means 
calculated from such hours approach more nearly the true 
mean of the month than is the case on the Atlantic seaboard 
and in the seventy-fifth meridian time belt. 


— 


SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption by the atmosphere, 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically at 21 regular stations 
of the Weather Bureau by its photographic, and at 47 by its 
thermal effects. The photographic record sheets show the ap- 
parent solar time, but the thermometric records show seventy- 


fifth meridian time; for convenience the results are all given. . 


in Table IX for each hour of local mean time. In order to 


complete the record of the duration of cloudiness these 


registers are supplemented by special personal observations 
of the state of the sky near the sun in the hours after sunrise 
and before sunset, and the cloudiness for these hours has 
been added as acorrection to the instrumental records, whence 
there results a complete record of the duration of sunshine 
from sunrise to sunset. 

The average cloudiness of the whole sky is determined by 
numerous personal observations at all stations during the 
daytime, and is given in the column “average cloudiness” in 
Table I; its complement, or percentage of clear sky, is given 
in the last column of Table IX for the stations at which 
instrumental self-registers are maintained. 

The percentage of clear sky (sunshine) for all of the sta- 
tions included in Table I, obtained as described in the pre- 
ceding paragraph, is graphically shown on Chart VII. The 
regions of cloudy and overcast skies are shown by heavy 
shading; an absence of shading indicates, of course, the prev- 
alence of clear, sunshiny weather. The formation of fog and 
cloud is primarily due to differences of temperature in a rela- 
tively thin layer of air next to the earth’s surface. The rela- 
tive position of land and water surfaces often greatly increases 
the tendency to form areas of cloud and fog. This principle 
is perhaps better exemplified in the Lake Region than else- 
where, although it is of quite general application. The per- 
centage of sunshine on the lee shores of the Lakes is always 


CLIMATE AND 


much less than on the windward shores. Next to the perma- 
nent influences that tend to form fog and cloud may be 
classed the frequency of the passage of cyclonic areas. 

The current month—From Chesapeake Bay southward to 
| the Gulf and westward to the Pacific, including almost all of 
the territory south of the thirty-fifth parallel, sunshiny 

weather prevailed the greater part of the time. The south- 
west was especially clear and bright, there being over 70 per 
cent of sunshine at all stations. The regions of great cloudi- 
ness, and consequently little sunshine, were the north Pacific 
Coast and the Lake Region. The sunshine in both these 
regions was about the same as for the preceding month. 

The average cloudiness by geographic districts, and the 
departure from the normal conditions are given in the table 
below. The mean values have been computed from the 
numerical data of Table I. 

Average cloudiness and departures from the normal, 


| oo. | | oo 
| 
| | Ses sce 
ous oR 
66 
| 
New England ............... | 6.0! | Missouri Valley ..... ...... lar! -o7 
Middle Atlantic....... 4.8  —0.8 | Northern Slope ..... ...... 4.9 +0.1 
South Atlantic ...... 3.8 | 1.5 | Middle Slope. | 3.7) —0.7 
Florida Peninsula .......... 3.5) —1.1 Southern Slope ....... .... 27) —2.1 
| 3.5 —2.0 Southern Plateau..... .... 2.3 —0.7 
4.1| —1.7 || Middle Plateau ............ 5.9 41.1 
Ohio Valley and Tennessee. 6.1 —0.1 Northern Plateau.......... 6.9 +0.2 
8.0 North Pacific Coast........ 8.0 +1.0 
7.2 +0.9 Middle Pacific Coast....... 6.2 +1.4 
North Dakota............... —0.4 South Pacific Coast........ 40 —0.1 
Upper Mississippi Valley... 5.7 +40.4 | } 
| | | 


FOREST FIRES. 

Numerous forest fires broke out in the South Atlantic 
States about the middle of the month. No rain had fallen 
for some time, and the forest and swamp lands were very dry. 
The fires were fanned by the high southwest winds of the 15th, 
and spread with great rapidity, notwithstanding the efforts 
of the citizens to check them. Many buildings, fences, and 
bridges were burned and much lumber was destroyed, the 
losses aggregating upward of $1,000,000. The fires devas- 
tated portions of the counties of Moore, Richmond, Cumber- 
land, Union, Bladen, Robeson, Pender, and Sampson in North 
Carolina; Marlboro, Sumter, Aiken, Berkeley, Darlington, 
Orangeburg, Colleton, Barnwell, Marion, Chesterfield, Rich- 
land, Lexington, Fairfield, Williamsburg, Georgetown, and 
Florence in South Carolina. 


CROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con-| 


ditions in the several States and Territories are taken from 
the monthly reports of the respective sections of the Climate 
and Crop Service. The name of the section director is given 
after each summary. 

Rainfall is expressed in inches. 


Alabama.—The mean temperature was 46.1°, orslightly below normal; 
the highest was 82°, at Rock Mills on the 12th, and the lowest, 10°, at 
Madison on the 4th. The average precipitation was 2.10, or 3.35 below 
normal; the greatest monthly amount, 6.82, occurred at Alco, and the 
least, 0.39, at Clanton.—F. P. Chaffee. 

Arizona.—The mean temperature was 50.4°; the highest was 90°, at 
Buckeye on the 6th, and the lowest, zero, at Tuba on the 3d. The 
average precipitation was 0.20; the greatest monthly amount, 1.50, 
occurred at Fort Apache, while none fell at many stations — W. 


'ythe. 

Arkansas.—The mean temperature was 45.8°, or 1.6° above normal; 
the highest was 82°, at Magnolia on the 15th, and the lowest, 7°, at 
Winslow on the 3d. The average precipitation was 2.08, or 1.82 below 


normal; the greatest monthly amount, 5.28, occurred at Pocahontas, | 


and the least, 0.47, at Silversprings.—/. H. Clarke. 


| California.—The mean temperature was 49.4°, or 1.6° above normal; 
the highest was 95°, at Salton on the 26th, and the lowest, 1° below 
zero, at Bodie on the 9th. The average precipitation was 2.95, or 0.23 
below normal; the greatest monthly amount, 22.25, occurred at Upper 
Mattole, while none fell at several stations.— W. 1. Hammon. 

Yolorado.—The mean temperature was 30.7°, or 5.3° above normal; 
the highest was 77°, at Lamar and Minneapolis on the 16th, and the 
lowest, 23° below zero, at Rangely on the 10th. The average precipi- 
tation was 0.39, or 0.67 below normal; the greatest monthly amount, 
2.54, occurred at Ruby, while none fell at several stations.—F. 1. 
Brandenburg. 

Florida.—The mean temperature was 57.5°, or about 3.0° below 
normal; the highest was 89°, at Minneota Park on the 19th, and the 
lowest, 20°, at De Funiak Springs on the Ist. The average precipita- 
tion was below normal; the greatest monthly amount, 5.97, occurred at 
Pensacola, and the least, 0.02, at Myers.—A. J. Mitchell, 

Georgia.—The mean temperature was 46.5°, or 3.7° below normal; 
the highest was 83°, at Quitman on the 12th, and the lowest, 5°, at 
Diamond on the 4th. The average precipitation was 1.09, or 3.81 below 
normal; the greatest monthly amount, 2.70, occurred at Morgan, and 
the least, 0.34, at Washington.—J. B. Marbury. . 

Idaho.—The mean temperature was 50.7°; the highest was 69°, at 
Pollock on the 21st, and the lowest, 18° below zero, at Lake on the 25d. 
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The average a aggro was 1.51; the greatest monthly amount, 6.99, 
— at Murray, and the least, 0.02, at Lost River.—D. P. Me- 

‘allum. 

IUinois.—The mean temperature was 30.5°, or 1.8° above normal; 
the highest was 71°, at Cisne and Golconda on the 10th, and the 
lowest, 16° below zero, at Scales Mound on the Ist. The average pre- 
cipitation was 2.02, or 0.19 below normal; the greatest monthly amount, 
4.23, occurred at Greenville, and the least, 1.07, at New Burnside.— 
C. BE. Linney. 

Indiana.—The mean temperature was 32.5°, or slightly above normal; 
the highest was 72°, at Washington on the 5th, 10th, and 11th, and the 
lowest, 9° below zero, at South Bend on the 2d and 3d. The average 
precipitation was 1.87, or 1.47 below normal; the greatest monthly 
amount, 3.24, occurred at Farmland, and the least, 0.85, at Logans- 
port.—C. F. R. Wappenhans. 

Towa.—The mean temperature was 24.2°, or slightly above normal; 
the highest was 62° at Keosauqua on the 8th, and the aed. 18° below 
zero, at Iowa Falls on the Ist. The average precipitation was 1.20, or 
slightly below normal; the greatest monthly amount, 3.65, occurred at 
Cedar Rapids, and the least, 0.10, at Denison.—G@. M. Chappel. 

Kansas.—The mean temperature was 36.9°, or 5.0° above normal; 
the highest was 77°, at Meade on the 16th, and the lowest, 7° below 
zero, at Fanning on the Ist. The average precipitation was 1.21, or 
0.16 above normal; the greatest monthly amount, 3.04, occurred at 
Wichita, while none fell at several stations.—T7. B. Jennings. 

Kentucky.—The mean temperature was 37.4°, or nearly normal; the 
highest was 77°, at Greensburg on the 10th, and the lowest, 3° below 
zero, at Caddo and Maysville on the 3d. The average precipitation 
was 1.60, or 2.30 below normal; the greatest monthly amount, 3.49, 
occurred at Caddo, and the least, 0.62, at Bardstown.—G@. EF. Hunt. 

Louisiana.—The mean temperature was 54.7°, or nearly normal; the 
highest was 84°, at Lafayette on the 10th, 20th, and 22d, and the 
lowest, 18°, at Mansfield on the 3d. The average precipitation was 
5.46, or 0.66 above normal; the greatest montlily amount, 12.50, occurred 
at the Southern University Farm (near New Orleans), and the least, 
1.74, at Bastrop.—R. Kerkam, 

Maryland and Delaware.—The mean temperature was 33.7°, or 1.5° 
above normal; the highest was 70°, at Charlotte Hall, Md., on the 
12th, and at Pocomoke City, Md., on the 15th, and the lowest, 6° below 
zero, at Deerpark, Md., on the 2d. The average precipitation was 1.62, 
or 1.65 below normal; the greatest monthly amount, 3.21, occurred at 
Deerpark, Md., and the least, 0.70, at Boettcherville, Md.—F. J. Walz. 

Michigan.—The mean temperature was 22.4°, or 1.3° above normal; 
the highest was 59°, at Ypsilanti on the 11th, and the lowest, 22° below 
zero, at Baldwin on the 35d. The average precipitation was 2.36, or 0.55 
above normal; the greatest monthly amount, 5.77, occurred at Grand 
Rapids, and the least, 0.70, at Lake City.—C. F. Schneider. 

Minnesota,—The mean temperature was 16.4°, or 3.0° above normal; 
the highest was 59°, at Two Harbors on the 8th, and the lowest, 42° 
below zero, at Tower on the Ist. The average precipitation was 1.02, 
or slightly above normal; the greatest monthly amount, 2.22, occurred 
at Caledonia, and the least, 0.29, at Ada.—7.. S. Outram. 

Mississippi.—The mean temperature was 49.3°, or 1.2° below normal; 
the highest was 80°, at Fayette on the 10th, and the lowest, 14°, at 
Booneville on the 2d, and at Ripley on the 3d. The average precipi- 
tation was 2.96, or 2.35 below normal; the greatest monthly amount, 
_ occurred at Bay St. Louis, and the least, 0.99, at Okolona.—R. J. 

ryatt, 

Missouri.—The mean temperature was 35.5°, or 3.5° above normal; 
the highest was 78°, at Halfway on the 16th, and the lowest, 9° below 
zero, at Bethany on the Ist. The average precipitation was 1.62, or 
0.54 below normal; the greatest monthly amount, 3.53, occurred at 
New Palestine, and the least, 0.21, at Nevada.—A. FE. Hackett. 

Montana.—The mean temperature was 30.1°, or 8.4° above normal; 
the highest was 63°, at Greatfalls on the 5th, and the lowest, 21° below 
zero, at Kipp and Poplar on the 19th. The average precipitation was 
0.40, or slightly below normal; the greatest monthly amount, 1.92, 
occurred at Columbia Falls, and the least, trace, at Bigtimber, Fort 
Benton, and Wibaux.—J. Warren Smith. 

Nebraska.—The mean temperature was 30.6°, or 8.0° above normal; 
the highest was 70°, at Benkelman on the 8th, and the lowest, 9° below 
zero, at Hay Springs and Springview on the 2d. The average precipi- 
tation was 0.45, or 0.29 below normal; the greatest monthly amount, 
3.30, occurred at Nemaha, while none fell at several stations in the 
western portion of the State.—@. A. Loveland. 

Nevada.—The mean temperature was 36.9°, or about 5.0° above nor- 
mal; the highest was 79°, at St. Thomas on the 27th, and the lowest, 
2° below zero, at McGill on the 8th, and at Toano on the 9th. The 
average precipitation was 0.29, or about 0.75 below normal; the greatest 
monthly amount, 1.75, occurred at Lewers Ranch, while none fell at 
several stations.—R. F. Young. 

New England.—The mean temperature was 27.1°, or 3.8° above 
normal; the highest was 60°, at Lake Cochituate, Mass., on the 10th, 
and the lowest, 38° below zero, at Plymouth, N. H., on the 3d. The 
average precipitation was 5.20, or 1.65 above normal; the greatest 
monthly amount, 11.35, occurred at Belfast, Me., and the least, 1.87, at 
Nantucket, Mass.—J. W. Smith, 


Rey——2 


New Jersey.—The mean temperature was 32.7°, or 1.3° above normal; 
the highest was 65°, at Paterson on the 10th and at Franklin Furnace 
on the 13th, and the lowest, 15° below zero, at Rivervale on the 4th. 
The average precipitation was 3.48, or 0.58 below normal; the greatest 
monthly amount, 5.45, occurred at Paterson, and the least, 1.55, at 
Cape May City.—#. W. McGann. 

ew Mexico.—The mean temperature was 41.0°, or 3.9° above normal; 
the highest was 84°, at Hillsboro on the 26th, and the lowest, 8° below 
zero, at Buckmans on the 3d. The average precipitation was below 
normal; the greatest monthly amount, 0.90, occurred at Winsors, while 
none fell at several stations.—H. B. Hersey. 

New York.—The mean temperature was 26.6°, or 2.7° above normal; 
the highest was 68°, at Madison Barracks on the 9th, and the lowest, 
31° below zero, at Canton on the 2d and at North Lake on the 2d and 
3d. The average precipitation was 2.69, or about normal; the greatest 
monthly amount, 7.41, occurred at Lake George, and the least, 1.03, at 
Fulton.—R. M. Hardinge. 

North Carolina.—The mean temperature was 40.0°, or about 3.5° 
below normal; the highest was 77°, at Fayetteville on the 12th, and 
the lowest, 5° below zero, at Linnville on the 4th. The average pre- 
cipitation was 1.03, or about 3.25 below normal; the greatest monthly 
amount, 3.27, occurred at Wilmington, and the least, 0.37, at Ashe- 
ville.—C. F. von Herrmann, 

North Dakota.—The mean temperature was 13.2°, or 5.5° above normal; 
the highest was 65°, at Jamestown on the 12th, and the lowest, 34° 
below zero, at Gallatin on the 18th. The average precipitation was 
0.47, or 0.20 below normal; the greatest monthly amount, 1.05, occurred 
at Devils Lake, and the least, 0.05, at Jamestown.—B. H. Bronson. 

Ohio.—The mean temperature was 30.0°, or very nearly normal; the 
highest was 72°, at Thurman on the 11th, and the lowest, 20° below 
zero, at Milligan on the 3d. The average precipitation was 2.32, or 
about 1.00 below normal; the greatest monthly amount, 4.41, occurred 
at Hudson, and the least, 0.85, at New Bremen.—H. W. Richardson. 

Oklahoma.—The mean temperature was 44.3°; the highest was 82°, at 
Kemp and Mangum on the 25th, and the lowest, 9°, at Clifton and 
Tahlequah on the 3d. The average me itation was 2.50; the greatest 
monthly amount, 6.34, occurred at Fort Reno, and the least, 0.43, at 
Tahlequah.—J. Widmeyer. 

Oregon.—The mean temperature was 41.5°, or 6.5° above normal; 
the highest was 72°, at Prineville on the 10th, and the lowest, 6° below 
zero, at Lorella on the Ist. The average precipitation was 4.61, or 0.59 
above normal; the greatest monthly amount, 29.39, occurred at Bay 
City, and the least, 0.11, at P. Ranch.—B. S. Pague. 

ennsylvania,—The mean temperature was 29.4°, or 1.2° above normal; 
the highest was 72°, at Confluence and Lycippus on the 12th, and the 
lowest, 16° below zero, at Dushore on the 2d. The average precipi- 
tation was 2.23, or 0.98 below normal; the greatest monthly amount, 
4.05, occurred at Browers Lock, and the least, 0.96, at Wilkesbarre.— 
T. F. Townsend. 

South Carolina.—The mean temperature was 44.5°, or 5.5° below 
normal; the highest was 78°, at Blackville and Gillisonville on the 
13th, and the lowest, 10°, at Cheraw, Clemson College, and Shaws Fork 
on the 2d, and at Walhalla on the Ist. The average precipitation was 
0.86, or 2.86 below normal; the greatest monthly amount, 2.00, occurred 
at Georgetown, and the least, 0.34, at St. George.—J. W. Bauer. 

South Dakota.—The mean temperature was 24.0°, or about 9.0° above 
normal; the highest was 66°, at Plankinton on the 7th, and the lowest, 
25° below zero, at Ipswich on the 18th. The average precipitation was 
0.29, or about 0.60 below normal; the ey monthly amount, 0.97, 
occurred at Silver City, while none fell at Britton, Interior, and Now- 
lin.—S. W. Glenn. 

Tennessee.—The mean temperature was 40.6°, or slightly below nor- 
mal; the highest was 74°, at Dover, Johnsonville, and Pope on the 
10th, and the lowest, 10° below zero, at Silverlake on the 3d. The 
average precipitation was 1.26, or nearly 4.90 below normal; the greatest 
monthly amount, 2.57, occurred at Rugby, and the least, 0.47, at Mc- 
Minnville.—WH. C. Bate. 

Texas.—The mean temperature for the State was 1.7° above the 
normal, which was determined from the departure of 36 stations dis- 
tributed over the State. The departure was slight in many localities, 
while there was a marked excess in others. The excess along the 
immediate coast ranged from 1.5° to 2.5°; in some localities over east 
Texas it was 3.5°; over southwest Texas, 3.1°; over west Texas, 2.2°; 
over central and north Texas, 5.2°, and the excess for the month 
amounted to as much as 7° over the panhandle. The highest was 92°, 
at Fort Ringgold on the 19th and 28th, and the lowest, 13°, at Estelle on 
the 3d. The average precipitation for the State, determined by com- 
parison with 38 stations distributed throughuut the State, was 0.06 
above the normal. There was a general excess over east Texas, the 
eastern portions of central and north Texas, the east coast district, and 
in a few other isolated localities, with the greatest excess, 4.33, at 
Brenham. Over the other portions of the State there was a deficiency, 
but with afew exceptions the deficit rarely amounted to more than 
1.00. The greatest monthly amount, 6.65, occurred at Brenham, while 
none fell at several stations.—J. M. Cline. 

Utah.—The mean temperature was 29.1°; the highest was 79°; at 
St. George on the 14th, and the lowest, 21° below zero, at Fort Duchesne 
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on the 11th. The average precipitation was 0.47; the greatest monthly 
amount, 1.62, occurred at Scipio, while none fell at Loa.—J. H. Smith. 
Virginia.—The mean temperature was 34.3°, or slightly below nor- 
mal; the highest was 78°, at Barboursville on the 10th, and the lowest, 
below zero, at Guinea on the 2d. The average precipitation was 
0.94; or 3.05 below normal; the greatest monthly amount, 1.85, occurred 
at Bigstone Gap, and the least, 0.39, at Christiansburg.—Z. A. Hoans, 
Washington.—The mean temperature was 41.4°, or about 5.5° above 
normal; the highest was 69°, at Sunnyside on the 13th, and at Sedro_ 
on the 27th, and the lowest, 5°, at Hunters on the 19th. The average 
precipitation was 5.88, or about 2.00 above normal; in the western por- 
tion it was 3.50 above, and in the eastern it was somewhat below nor- 
mal; the greatest monthly amount, 17.51, occurred at Tatoosh Island, | 
and the least, 0.14, at Sunnyside.—G@. WN. Salisbury. | 
West Virginia.—The mean temperature was 32.7°, or slightly below 


- — 
normal; the highest was 74°, at i on the 12th, and the lowest, 


13° below zero, at Nuttallburgonthe3d. The average precipitation was 
1.84, or about 1.00 below normal; the greatest monthly amount, 3.38, 
occurred at Huntington, and the least, 0.64, at Uppertract.—H. L. Ball. 

Wisconsin.—The mean temperature was 20.7°, or 2.7° above normal; 
the highest was 60°, at North Crandon on the 11th, and the lowest, 
27° below zero, at Hayward on the Ist. The average precipitation was 
1.52, or 0.36 above normal; the greatest monthly amount, 3.76, occurred 
at Port Washington, and the least, 0.44, at Medford.— W. M. Wilson. 

Wyoming.—The mean temperature was 29.0°, or 5.0° above normal: 
the highest was 65°, at Greenriver on the 15th, and the lowest, 11° 
below zero, at the same station on the 9th. The average precipitation 
was 0.29, or 0.32 below normal; the greatest monthly amount, 1.65, 
occurred at Sheridan, while none fell at Fort Washakie, Greenriver, 
and Wamsutter.— W. S. Palmer. 


RIVER AND FLOOD SERVICE. 


By Park Moratt1, Forecast Official, in charge of River and Flood Service. 


The flood wave which occurred in the Ohio River during 


January — down the lower Mississippi the past month ; 
of the month the river was decidedly lower at all |, 


at the en 
points than at its beginning. The crest passed Cairo on 
the Ist, Memphis on the 5th, Vicksburg on the 13th, and New 


Orleans on the 17th. A moderate freshet occurred in the) 
upper Ohio during the latter half of the month, but the Ten- 
nessee and Cumberland remained low, and the rise at Cairo 
was slight. The western tributaries all remained low. | 

The highest and lowest water, mean stage, and monthly 
range at 116 river stations are given in the accompanying 
table. Hydrographs for typical points on seven principal | 
rivers are shown on Chart V. The stations selected for 
charting are: Keokuk, St. Louis, Cairo, Memphis, and Vicks- 
burg, on the Mississippi; Cincinnati, on the Ohio; Nashville, 
on the Cumberland; Johnsonville, on the Tennessee; Kansas | 
City, on the Missouri; Little Rock, on the Arkansas; and 
Shreveport, on the Red. 

The following résumé of river stages and conditions of 
navigation in the respective streams is compiled from reports 
by the officials of the Weather Bureau at various river 


stations and section centers: 


Hudson River. (Reported by A. F. Sims, Albany, N. Y.)—On the Ist 
of February the watershed of the Hudson had a covering of snow | 
varying from a trace at the mouth of the river to 20 inches at its) 
source, and the cold wave attendant upon the heavy snow which 
ushered in the month strengthened the weak spots in the river ice and 
caused accretions varying from 14 inches at Waterford to 3 inches at 
Newburg. All ice harvesters took advan of the situation and 

ushed the harvest with much vigor. The mild conditions which fol- 
owed on the 8th and 9th softened the ice and threatened to cause a 
suspension of the harvest. Asa general rule, ice harvesting in Feb- 
ruary is precarious, and if the ice holds its own during the month it 
does well, for the reason that the recurring effect of the sun’s heat 
—— the day offsets the accretions due to the cold of night. 

At 1 p. m. of the 11th the ice in the river began to move southward 
from the Greenbush bridge, and, after reaching Douws Point, became 
stationary and piled in the river channel. From the afternoon of the 
13th to noon of the 14th the water on the crest of the State dam had risen 
from 12 to 24 inches; below the State dam, the water was 33 inches 
above the normal, having risen 19 inches in twenty-four hours. Mill 
owners and merchants along the river made preparations, as they were 
in fear of the ice going out above the State dam. On the I4th the ice 
in the Mohawk was gradually breaking up and there was a clear chan- 
nel 50 feet wide on the south side of the gorge at Schenectady, and the 
islands in that district were covered with water. By the 17th the river 
closed at Troy for the third time this winter, and by 10 a. m. the ferry- 
boats were compelled to cease running. The end of the month finds 
the ice in the Hudson breaking up at Poughkeepsie, and between 
Poughkeepsie and Coeymans there are 4 inches of snow on the ice, 
which is very much watersoaked; from Newburg to New York City the 
river is open; at Hudson and Catskill the ice is 6 inches thick and very 
poor; in front of Albany the ice is much honeycombed and a freshet of 

feet would carry it out. The ice harvest is practically over along the 
Hudson; only a very limited amount is now being crabbed from behind 
the dykes. The crop to date is 50 per cent of the average. 

1 nna River. (Reported by E. R. Demain, Harrisburg, Pa.)— 


Susqueha 
The cold spell beginning the last week in January and continuing 


several days into February caused a gradual fall in the waters of the 
Susquehanna river system and a general closing of all streams above 
Genkery, as well as the Juniata branch. This was followed by mild 
weather and a general breaking up of the ice from the 11th to the 13th 
on a flood of several feet, which reached its maximum height about 
the middle of the month. Another moderate cold wave on the 16th 
and 17th caused a second gradual fall and the closing of the streams at 
a few of the stations on the upper river and a general closing of the 
Juniata. The general storm of rain and moist snow from the 18th to 
the 21st was followed by a moderate freshet, which carried out near! 
all the ice, except in places where it lodged along the shores and will 
lie until it melts unless floated out on a flood. The breaking up of the 
ice was attended by little or no damage to property. The last week of 
the month was characterized by falling waters in all streams. 

The average stage of water for the month exceeded that for the cor- 
responding period last year by about 0.6 foot, although the rainfall in 
the river basin was only about 61 per cent of the quantity which fell in 
February, 1897. This increase was due doubtless to the discharge of a 
larger volume of snow water than occurred last year, and is a condition 
very gratifying to those interests liable to damage by floods, since thaws 
at intervals during the winter months render the occurrence of a great 
tlood less probable than when continued low temperatures cause a large 
accumulation of snow on the watershed, which, when melted by a de- 
cided warm period at the opening of spring, attended perhaps by a 
general and heavy rain, is likely to do serious damage to property of 
various kinds at many places along the river. At the close of the 
month but little snow remained, and this was confined principally to 
wooded tracks and to the north side of mountains. In February, 1897, 
15 river stations gave an average stage of 3.3 feet of water and 18 sta- 
tions an average rainfall of 2.41 inches, while for February, 1898, the 
average river gauge readings of 18 stations was 3.9 feet and the average 


rainfall of 17 stations 1.46 inch. 


Rivers of the South Atlantic States. (Reported by E. A. Evans, Rich- 
mond, Va.; C. F. von Herrman, Ralc‘zh, N. €.; L. N. Jesunofsky, 
Charleston, 8. C.; D. Fisher, Augusta, Ga.; and J. B. Marbury, Atlanta, 
Ga.)—Although an unusually light February precipitation obtained 
over the basin of the James Sheet, it did not have an appreciable effect 
upon the stage of water. This was probably due to the slow melting 
of the snow which was deposited over the headwaters of the stream on 
January 30. During the first decade the gauge readings were slightly 
above zero, but with a falling tendency. On the 15th the lowest stage 
for the month, —0.1, was reached and maintained until the 21st, when 
under the influence of moderate amounts of precipitation it again went 
a little above zero, and remained so until the close of the month. The 
cold weather of the Ist to 5th caused considerable ice in the upper 
river, and fairly heavy ice above the falls and near Nine Mile Lock. 
Some of this broke and moved down on the 8th, entering the rapids 
and being crushed before reaching navigable water so that no wae 4 
was done by it. The shore ice remained stationary and gradually 
melted. There was sufficient water for milling purposes, and naviga- 
tion was free throughout the month. 

The Roanoke and Cape Fear rivers both maintained uniform sta 
throughout the month of February, and the fluctuations in the smaller 
streams were very slight. In fact the river conditions were quite de- 
void of noteworthy features, except that the continuation of the 
drought in North Carolina has kept all streams quite low, and much 
below the average for this month. The rainfall was small, occurring 
chiefly from the 18th to the 22d, and the State deficiency is about 3 
inches. Many wells which had dried up last fall have not yet received 
a sufficient supply of water. The minimum stage in the Cape Fear, 
about 2 feet on the gauge at Fayetteville, occurred February 15, after 
which there was a slight rise. There was barely sufficient water to 

rmit transportation between Wilmington and Fayetteville. River 

usiness above tidewater is about suspended on other streams. 
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The rainfall of the past month in South Carolina was the least of any 
February of which there is record. At Charleston it was the driest Feb- 
ruary (rainfall 0.51 inch) in one hundred and sixty years; the next driest, 
0.53 inch, having been recorded in the year 1758. The rainfall over the 
drainage areas of the streams in South Carolina during February, 1897, 
averaged 7.25 inches; in February, 1898, it averaged only 1.03 inch. 
Although no rainfall occurred between the Ist and 17th, the streams 
were at a fairly navigable stage during that period, having received the 
full drainage from the moderate precipitation during the last decade in 
January. From the 18th to the 28th there was a slow downward ten- 
dency, although all the rainfall for the month occurred during that 
period. The Great Pedee, above Smiths Mills, was unnavigable the 
entire month, as likewise the Congaree above Granby Falls. The low 
condition of the streams throughout the entire month has entailed 
great loss to the lumber interests of eastern South Carolina. Ninety 
per cent of the valuable logs and cut timber remains in the swamps 
and at the sawmills on the upper streams awaiting favorable freshets 
for booming to the lower streams. Only seven rafts of 1 and cut 
timber were received at Charleston and Georgetown duringthe month. 
Lumbermen state that such low-water conditions as those experienced 
during the past month have not been noted within twenty-three years; 
there is ordinarily at least one good freshet in February, while during 
this year none has occurred at all. 

The rainfall for February averaged 0.68 of an inch over the upper 
Savannah basin, which is about 15 per cent of the usual quantity, and 
the bulk of that which fell occurred during the second decade of the 
month; this small rainfall kept the river at a stage which varied but 
slightly from day to day, the entire monthly — reaching but 2 feet, 
while the mean river was 6.3 feet, making the lowest hay i aver- 
age on record at Augusta. In consequence of this marked deficienc 
the boating interests were somewhat jeopardized, as — _— load- 
ings were carried to points both upand downstream, and from the un- 
certainty by reason of the shallow river many merchants resorted to 
rail shipments until the river steamers should be favored with a suffi- 
cient stage to enable them to be freighted to their full capacity. 

The month was characterized by abnormally dry weather throughout 
the entire State of Georgia, and, as a consequence, all streams are low. 
According to records extending back to 1891, the water has not been as 
low in any other February as during the month just closed. At Rey- 
nolds, on the Flint, the water was below the zero point on the gauge 
on twenty-three days, while the highest point, at Albany on the same 
stream, was 1.4 foot above zero. The rains during the month were 
light and occurred at wide intervals, so that the water that fell was 
immediately absorbed by the ground and had no appreciable influence 
on the rivers. Manysmaller streams, which act as feeders to the larger 
ones, have entirely dried up, something very uncommon for this season 
of the year. Considerable loss has been sustained by steamboat men, 
occasioned by the protracted low water. Shipping of all kinds has to 
be done by rail, much of which could have been done by steamer had 
the rivers been higher. 

Mobile River and branches. (Reported by F. P. Chaffee, Montgomery, 
Ala., and W. M. Dudley, Mobile, Ala.)}—The rainfall over the water- 
shed of the Alabama and tributaries was generally light and so dis- 
tributed as to exert but little effect on the rivers of this system, which 
gradually fell from a height of 10 to 14 feet in the Alabama and Coosa, 
at the beginning of the month, to scant navigable stages during the last 
few days; fairly good rains from the 17th to 19th and on the 26th and 27th 
prevented a still more rapid decline. Boats made regalar trips on the 
Alabama during the entire month, and, owing to the slight variation in 
river stages, freights were handled at all river landings at compara- 
tively little expense and trouble. Not much timber was handled, 
owing to insufficient water to float it to the larger rivers. The mean 
river stages at the several stations averaged decidedly lower than for 
February of past years. 

The month opened with good navigable stages in the Tombigbee and 
Warrior rivers, and these continued, although there has been a gradual 
and marked decrease in all river stages since the first of the month, 
with the stages threateningly low at the close. This condition is of 
course due to the lack of rainfall to check the falls. While rain fell 
at intervals during the month, it was at such scattered periods that it 
made no material change in the river stages, and the total monthly 
rainfall at the several stations in this district ranged from about 1 to 
1.5 inch. The water in the Warrior and upper Tombigbee rivers at the 
beginning of the month ran rapidly off into the lower Tombigbee, giv- 
ing stages above the danger line (35 feet) at Demopolis up to and in- 
cluding the 5th, when the fall became sudden and continuous, and 
there was some apprehension as to difficulty of navigation, owing to 
the low stages of water in all the rivers. 

Ohio River and minor branches. (Reported by F. Ridgway, Pittsburg, 
Pa.; H. L. Ball, Parkersburg, W. Va.; S. S. Bassler, Cincinnati, Ohio; 
8. P. Gresham, Louisville, Ky.; and P. H. Smyth, Cairo, Ill.)—The 
month opened at Pittsburg with a fair packet stage of water, carrying 
considerable newly made ice. Under the influence of low tempera- 
tures during the first few days the Alleghany River for the second, and 
the Monongahela River for the first time this winter, were closed. 
This condition was, however, of short duration, the mild weather and 
moderate rains beginning with the 7th resulting in rises out of both 


rivers, bringing all of the ice with them, and producing on the 14th a 
stage of about 16 feet at Pittsburg. Conditions favorable for the move- 
ment of packets and heavy towing craft continued during the remainder 
of the month. The inclement weather and increased stage of water 
have interfered generally with all river construction work. 

During the first week the Ohio from Wheeling to Huntington was 
heavy with broken and drifting ice, and its smaller tributaries were at 
times frozen over. Small craft were compelled to tie up, but most of 
the larger packets made their regular runs. The Ohio and its tribu- 
taries in West Virginia and Ohio fell slowly until the 8th or 9th. A 
change to decidedly warmer weather about that time caused a rapid 
thaw, and this, with the light and general rains of the following days, 
brought a slow rise, which culminated about the 15th. A second rise 
occurred about the 23d. At Parkersburg the first rise brought a stage 
of 22.1 feet on the 15th; the second, a similar stage on the 23d. After 
the 9th all the rivers were practically free of ice, excellent boating 
stages prevailed, and navigation was uninterrupted. 

he month of February - come to be regarded as preeminently the 
month of extreme high water in the Ohio River, and the highest stages 
on record have occurred in that month. February, 1898, was, however, 
an exception, and, although an excellent boating stage prevailed through- 
out the month, there was at no time any apprehension of a troublesome 
rise. The month began with the first severe cold weather of the season, 
two successive cold waves, with more or less snowfall, giving a whole- 
some taste of winter. The river rapidly receded from the high stage 
of the ye month until the 10th, when the decline ceased at a 
stage of 13.3 feet at Cincinnati. From the 11th to the 25th it had a 
steadily rising peg 4 reaching 33.5 feet on the 25th, after which it 
again steadily fell, with every prospect of ager | sufficiently low to 
carry off a considerable amount of spring rain without causing serious 
trouble. River business was good throughout the month, and, in illus- 
tration of the importance of the Ohio River as a carrier, it may be men- 
tioned that on the 2d the steamer Jron Age passed this port with twelve 
barges, each containing one thousand tons of steel rails. To transport 
this tow by rail would require four hundred cars, which would make a 
train more than 3 miles long. 

The highest stage of the river at Louisville during February was 17.1 
feet, on the Ist, having fallen rapidly to this from a flood stage of 29.8 
feet on January 27. e water continued to recede till February 11, 
when the lowest s for the month, 6.7 feet, was recorded. A vast 
quantity of mud was deposited on the levees as the water receded, and 
it required considerable labor to clean off the landings. A slight rise 
in the river began on the 12th and continued to the 19th, reaching 11.3 
feet. This stage was maintained up to the 25th, when another slight 
rise occurred. At the close of the month the river was 11.3 feet and 
falling. The average stage of water for the month was 10.0 feet. 
Navigation was not interrupted by anything during the month. All 
conditions in regard to the water and weather were particularly favor- 
able, and, in consequence, all river business was carried on with energy. 

At the beginning of the month the Ohio was above the danger line 
at all points from Evansville to the mouth, but with a falling river. 
At Evansville the fall continued until the morning of the 14th, the 
total fall amounting to 29.7 feet. The stage passed below the danger 
line at 4 p. m. on the 6th, and by the 7th the water had receded from 
all flooded lowlands in the vicinity, permitting families to move 
back into their dwellings. During the last half of the month the river 
rose, except from the 24th to 25th, when it was practically at a stand. 
At Paducah the fall commencing on the Ist continued until the morn- 
ing of the 16th, the river declining 32.7 feet during this period. A rise 
from the upper river, together with a slight rise out of the Cumber- 
land, started the river up on the 16th, and continued it at a rising stage 
to the end of the month. Navigation to and from nearly all points 
has been regular and uninterrupted. The Tennessee and Cumberland 
river boats are all doing good business, and so also are the Evansville 
regular packets. The Cincinnati and the Memphis and New Orleans 
boats seem to be taxed to their full capacity. 

At Cairo the river fell from 44.3 feet at the beginning of the month 
to 17.0 feet on the morning of the 16th, passin low the danger line 
on the 6th. From the 8th to 11th the daily fall averaged very nearly 
3.4 feet. A rise out of the Mississippi backed the Ohio up at Cairo on 
the morning of the 16th, and this rise, together with occasional slight 
rises out of the upper Ohio and Cumberland, kept the river rising un- 
til the night of the 25th. A slight fall set in on the 26th, and con- 
tinued to the close of the month. Considerable lumber has arrived at 
Cairo during the month, in fact more lumber has been handled during 
February than has been the case for any month during the past six 
— and the prospects are that March will show an increase over 

ebruary. 

Tennessee and Cumberland Rivers. (Reported by L. M. Pindell, Chatta- 
nooga, Tenn., and H. C. Bate, Nashville, Tenn.)—During the entire 
month boats were able to run on the Tennessee although the river was 
falling slowly except on the 22d, when aslight rise started in at Chatta- 
nooga. The river has been navigable for the past twenty years during 
the month of February. The highest water recorded in ragew | at 
Chattanooga was 37.5 feet on the 14th, in 1891. In 1897 the highest 
water at Chattanooga was 35.1 feet on the 26th, against 7.9 feet this 
year on the same date. The river remained low at the headwaters 


56 MONTHLY WEATHER REVIEW. 


Feprvuary, 1898 


during the month; at Speers Ferry, Va., the river was at a stage of one 
foot or less the entire month except on the Ist, 22d, and 23d. The 
rainfall was exceedingly light over the watershed during the month, 
the amount at Chattan being the least recorded in the past twenty 

ears. More snow fell this year in February thanin 1897. Five inches 
ell at Bluff City, N. C., and Speers Ferry, Va., and 6 inches at Taze- 
well, Tenn. The month closed with the river falling slowly and with 
conditions favorable for navigation, closing to large boats during the 
early part of March, when the river will probably be below the 3-foot 


8 

“The Cumberland River was at good stage but falling rapidly at the 
opening of the month. It continued falling till about the 12th, and 
was closed to navigation above Celina for several days at that time. 
Light rains soon brought it to a navigable stage again, and have held 
it practically stationary ever since. At the close of the month itis 
fallin devi and, without immediate rains, will be closed above Car- 
thage by the 5th of March. 

Mississippi River and minor branches. (Reported by P. F. Lyons, St. Paul, 
Minn.; Ms, rright, Jr., La Crosse, Wis.; F. H. Duff, Davenport, lowa; 
F. Z. Gosewisch, Keokuk, Iowa; H.C. Frankenfield, St. Louis, Mo.; P. 
H. Smyth, Cairo, Ill.; 8.C. Emery, Memphis, Tenn.; R. J. Hyatt, Vicks- 
burg, Miss.; and R. E. Kerkam, New Orleans, La.) —There is more 
snow on the watershed above St. Paul than there was at the end of 
January, but it hardly averages 4 inches in depth, and hence there 
need be no fear of a more than ordinary stage of water from that 
source the coming spring. The rivers remained frozen over all the 
month, and at its close the ice was strong and firm; by actual measure- 
ment it was 18 inches thick at St. Paul, the greatest thickness, 20 
inches, being measured on the 7th. 

The moderately heavy rains on the 10th had but little effect aside 
from decreasing for a few days and about 3 inches the thickness of the 
ice, and increasing to a corresponding degree the stage of the water in 
the river. It is estimated that a maximum stage of 3.2 feet had at- 
tained at St. Paul on the 15th, and a minimum of 2.6 feet on the 28th. 

The river in the vicinity of LaCrosse was closed during the entire 
month, the ice ranging in thickness from 13 to 2l inches. The ice har- 
vest was completed about the 20th, which is somewhat earlier than 
usual, the weather having been favorable for the harvest throughout 
the season. The present season was one of the best during the past 
twelve years. An unusually warm period prevailed from the 8th to the 
llth, which interfered to some extent with lumbering operations 
in the Black River country on account of the general thaw which 
occurred. The outlook for river business the coming season is said 
- .° good, provided there is sufficient water in the spring to drive 

e logs. 

Ice in varying thickness, from 15 to 16 inches, continued in the river 
at Dubuque during February. Rainand moderately high temperatures 
softened the surface and shore ice somewhat during the second week, 
but colder weather hardened it again on the 15th. There were 3 inches 
of snow on the ground at the close of the month. 

At Leclaire, lowa, about 15 miles above Davenport, the river re- 
mained frozen all the month. On the 13th the ice went off the rapids 
between Leclaire and Davenport, the river becoming open as far as the 
bridgé between Davenport and Rock Island. On the morning of the 
14th the water marked 10 feet on the gauge, and the ice piled up con- 
siderably opposite the central part of the city, but near the lower end 
of town it hardly moved at all; after the 14th the water gradually fell. 
On the 19th floating ice began to fill the open space at the bridge, and 
on the morning of the 20th this ice was stationary. On the 2Ist the 
river was frozen to a point about one-fourth mile above the bridge, and 
by the morning of the 22d the stationary ice had been added to until 
the river was frozen three-fourths of a mile from the bridge. By the 
25th the river was again frozen for a short distance above the city lim- 
its. The river remained frozen all the month from West Davenport to 
Muscatine, about 28 miles below. At the close of the month the ice 
was about 18 inches thick opposite West Davenport, while it was not 
more than 8 or 10 inches in thickness above the Talon. 

The ice, which remained solid at the close of January, began break- 
ing on the Des Moines Rapids during the night of the 10th, large fields 
being loosened by the current, breaking up and packing below. This 
movement continued during the 11th and 12th, swelling the stage of 
water to 10 feet. During the night of the 12th the gorges south were 
broken by the increased pressure of the water released from the north 
and the channel opened. On the 2ist the channel was reported open 
to Burlington bridge, though the ice remained solid north of that 

int. At the close of the month the channel remains open to Bur- 
ington, while heavy shore ice continues in shallow water. Fluctuation 
in the river stage between the 13th and 19th was sudden and irregular, 
caused by the release of volumes of water by the breaking away of 
masses of ice north. Since the 19th the fall has been steady and the 
month closes with a stage of 2.2 feet. The liability of the river ice 
shifting at this point renders it undesirable for ice cutting; the Des 
Moines Rapids Canal, however, offers a field easy of access and safe. 

Owing to the prevailing warm weather during the greater portion of 
February, the snow and ice farther south melted rapidly, resulting in 
a steadily rising river at St. Louis until the last week of the month, 
notwithstanding the fact that the precipitation had been somewhat 


deficient. At Hannibal the extreme range of the water was over 6 feet, 
while at St. Louis it was 9 feet. The cold wave which commenced on 
January 31 continued until February 4, and caused a general re-forma- 
tion of ice gorges as far south as Hannibal bridge. Below the bridge 
the river was well filled with floating ice as far south as St. Louis on 
the Ist, and navigation, both north and south, was entirely suspended 
on the 2d, with the exception of the ferryboat service at St. Louis. On 
the 3d a slight gorge prevailed above the St. Louis bridge for a short 
time, compelling the North Market Street ferryboats to suspend opera- 
tions fora few hours. On the 4th people were again crossing on the 
ice at Hannibal, and at St. Louis it was fast on the east shore. On the 
7th the river was once more clear at St. Louis. On the 9th the ice dis- 
appeared at Grafton and Louisiana and moved slightly at Hannibal, 
Slnaking again, however, in a short time. At7:30 p.m. on the 10th 
this gorge finally broke and the ice all ran out, leaving the river clear 
to Quincy. On the 22d and 23d colder weather again caused light ice 
at all points, but it rapidly disappeared under the influence of higher 
temperatures which followed. 

The Illinois River was practically closed until the 8th, when the ice 
commenced to move. 

Navigation south was fully resumed on the 9th, and on the 11th the 
steamer Lileen arrived from the north for the second time this year. 
By the 12th navigation northward was fairly opened for the season as 
far as Clarksville, Mo. On the 14th the steamer //ill City departed for 
New Orleans, being the first through packet to leave St. Louis. 

From St. Louis to Cairo the low stage of the river from the Ist to the 
9th permitted of navigation in only alight way, but during the remain- 
der of the month a good boating stage was maintained. Light ice, not 
suflicient to interfere with navigation, passed down the river on the 
3d and 8th. 

At Cairo there was very little change in the stage during the first 
week of the month; a steady fall then set in and continued until about 
the 18th. Combined rises out of the Ohio and upper Mississippi 
started the lower river up on or about the 19th, and kept it rising dur- 
ing nearly the remainder of the month. At the end of the month 
conditions were favorable for an early decline. 

On February 1 the Mississippi River from Cairo to Memphis was 
above the danger line, and at Helena it was only about 2 feet below 
that mark, mn rising. The stage at Memphis on February 1 was 33.3 
feet, and by February 3 it had increased to 33.6 feet, the maximum 
stage, where it remained until the 7th, and then a fall setin. For the 
first two or three days the fall in the river was only moderate, but by 
the 18th it had become much more rapid, and during the following 
week the daily decline amounted to 1.5 foot. The lowest stage for the 
month, 11.9 feet, was reached on February 19, when a further lower- 
ing of the water was prevented by a slight swell which had for several 
days previous, been working its way downthe Ohio River. This 
second rise began at Memphis on February 20, and continued up to the 
end of the month, the gauge reading at that time being 17.9 feet. The 
rapidity which marked the subsidence of this flood wave is even more 
remarkable than its rise. The time intervening between the first rise 
and the point of decline was twenty-three days, the average daily rise 
being 1.2 foot. The fall to a normal stage occurred in twelve days, the 
daily average amounting to 1.8 foot. The total fall amounted to 21.7 
feet, 92 per cent of which occurred in eight days. 

The movement of the flood wave was as follows: The crest passed 
Cairo January 31 at a 44.4-foot stage; Memphis, February 5, with 33.6 
feet on the gauge; and Helena on February 8, when the river stood at 
43.1 feet. At these stages the river was bank-full, and in many places 
flowed over into the lowlands of Arkansas. Opposite Memphis a con- 
siderable area became covered with water, at depths varying from 2 to 
6 feet, but no great damage resulted therefrom. After the subsidence 
of the flood, a good boating stage existed over the whole distance from 
Cairo to Helena, and business was fully up to the average for this sea- 
son. Reports from the levee camps are of a very favorable character. 
The Craghead Point levee is nearly closed, and when this is done the 
St. Francis levee line will be complete to a point within 30 miles of 
Memphis. South of Memphis the levee work is progressing satisfac- 
torily, and now that the water has subsided, there is no longer any 
doubt in regard to the closing of all crevasses before the spring rise. 

The rivers south of Memphis were fairly high during the month, 
with the stage of water above danger line at Vicksburg from the 4th to 
the 17th. Work on the levees was pushed to meet this stage, and no 
damage occurred except at the Reid levee, about 6 miles below Vicks- 
burg on the Louisiana side, where the protection levee broke, causing 
considerable delay in the work on the main line of levee. Navigation 
and river traffic continued good during the month. Heavy fog was re- 
— along the river at intervals during the month, slightly impedin 

usiness. The river bank above Greenville was reported caving anc 
filling the river with foam. 

The Mississippi, below Vicksburg, continued rising until the middle 
of the month, after which a fall began just below Vicksburg and con- 
tinued to the close of the month. The maximum stage of 15 feet at 
New Orleans occurred on the 17th. 

The Ouachita continued its rapid fall at Camden during the first dec- 


ade of the month, and rte, the same period a slight rise continued 
at and below Monroe. The decline inthe lower Ouachita set in about 
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the middle of the month. There was ample water for purposes of 
navigation during the month. 

Missouri River. (Reported by L. A. Welsh, Omaha, Nebr.; P. Con- 
nor, Kansas rg Mo.; and H. C. Frankenfield, St. Louis, Mo.)}—From 
a point above the mouth of the Yellowstone, near the line between 
North Dakota and Montana, southward to a few miles above Omaha, 
the Missouri River remained frozen throughout the month. At all 
points along the upper river the ice is reported to be weak and rotten, 
and the early breaking up of the ice is generally predicted. On the 
night of the 24th and 25th the ice in the river at Omaha began to break 
upand run out. The break first began at a point a little above the 
Douglas street bridge, and a channel about 300 feet wide was soon 
opened that extended down the river past the city, becoming much 
wider below the Union Pacific Railway Cohien. By the night of the 
27th the river had opened as far north as Florence, Nebr., or about 6 
miles above Omaha, and reports received from below Omaha indicate 
that the ice is running out. 

The river at St. Joseph, Mo., was closed until the 13th, when the ice 
began to break up and run out. At Kansas City floating ice appeared 
from the Ist to 6th and from the 19th to 24th; otherwise the river was 
clear. There was a range of 4.3 feet in the stage of the river, the low- 
est being on the 4th and the highest on the 18th. Nothing of import- 
ance transpired along the lower Missouri River during the month. 
Light floating ice was observed at various times until the 26th, and the 
stage of water averaged somewhat higher on account of absence of 
cold weather. 

Arkansas River. (Reported by J. J. O'Donnell, Fort Smith, Ark., 
and F. H. Clarke, Little Rock, Ark.)—The month was exceptionally 
droughty in the central Arkansas Valley. The result was a steadily 
falling river until the 12th. However, the heavier rains through Okla- 
homa and the Canadian Valley caused a rise of 5.5 feet from 5 p. m. of 
the 12th to 11 a. m. of the 15th, the gauge at Fort Smith then —— 
8.1 feet. After remaining stationary for a few hours the river began to 
fall, and continued steadily falling to the end of the month. Owing 
to backed water from the Arkansas work on the bridge over the Po- 
teau River, one mile above its mouth, was discontinued for three days. 
The river gauge to be fixed at Webbers Falls was cp om there on the 
15th. The establishment of a gauge at that point will be of very great 
benefit to navigation from Fort Smith, besides being useful in deter- 
mining the volume of water that comes from the upper Arkansas and the 
Grand and Verdigris rivers, as Webbers Falls is 14 miles west of the 
mouth of the Canadian River. Excepting the first half of the second 
week navigation was pursued uninterruptedly and advantageously dur- 
ay month between Fort Smith and all points to Webbers Falls. 

he Arkansas Riversouth of Fort Smith declined steadily to February 
11, when a slight rise was felt, which was lost on the following day; 
it then rose steadily for the three following days, reaching its highest 
stage for the month at Dardanelle on the 17th, and at Little Rock on 
the 20th. During this rise the river rose 5.1 feet at Fort Smith, 5.3 
feet at Dardanelle, and 4.5 feet at Little Rock, the crest of the rise 
taking two days to travel from Fort Smith to Dardanelle, and four days 
to reach Little Rock. 

A good boating stage was maintained in the river south of Little 
Rock throughout the month, but it was too low for profitable naviga- 
tion between Dardanelle and Little Rock from the 9th to 14th and on 
the 27th and 28th. Noice was reported in the river during the month, 
nor drift that impeded navigation. 

Red River. (Reported by C. Davis, Shreveport, La., and R. E. Ker- 
kam, New Orleans, La.)—Despite the absence of notable precipitation 
in its watershed, the Red River was characterized by stages 7 suf- 
ficient for navigation. At Shreveport the month opened with 10.8 feet 
on the gauge; decreasing stages prevailed until the 17th, when the 
lowest reading, 5.4 feet, for the month was recorded; the latter part of 
February was marked by a rise of several feet, followed by a gradual 
fall at its close. 


Heights of rivers above zeros of gauges, February, 1898. 
=% Highest water. Lowest water. 
Height. Date. Height.) Date. 
Mississippi River. | Miles | Feet.| Feet. Feet. Feet.| Feet. 

Reeds Landing, Minn.t..| 1,887 | 12 
La Crosse, Wis.t......... | 1, 822 10 |..... 
Keokuk, Iowa *..........| 1,466 14 9.8 13 2.2 27,23 | 4.4 7.6 
Hannibal, Mo............ 1, 405 7 6.1 18 | — 0.1 2| 3.1 6.2 
1,307 23 9.2 21 3.0 3,4 6.0 6.2 
St. Louis, Mo seeeeee! 1,264 30 12.3 22 8.2 6| 7.4 9.1 
Chester, Ill... .| 1,189 30 8.5 23 2.1 7,8) 5.1 6.4 
Cairo, Til....... 40| 44.3 1| 17.0 16 | 27.9| 27.3 
Memphis, Tenn . “ae 843 33 33.6 3-6 11.9 19 | 22.6] 21.7 
Helena, Ark ...........--| 767 44 43.1 7,8 18.8 21,22 | 32.2) 24.3 
Arkansas City, Ark...... 635 42 43.6 11 24.1 24,25 | 36.0) 19.5 
Greenville, 40 37.9 ll 19.6 2 | 31.0| 18.3 


Stations. 


Distance to 
mouth of 
river. 
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Mississippi River—Cont’d 


Vicksburg, Miss ...... vee] 
New Orleans, La .......- | 108 
Arkansas River. 
Wichita, Kans....... 720 
Fort Smith, Ark. ........ 345 
Dardanelle, Ark..... 950 
Little Rock, Ark.......-.. 170 
White River. 
Newport, Ark ....... 
es Moines River. 
Des Moines, Iowa t...... 150 
Illinois River. 
Peoria, Ill.........+ 
Missouri River. 
Bismarck, N. Dak. t.....) 1,201 
Pierre, S. Dak. t .......| 1,006 
Sioux City, Ilowat.. 676 
Omaha, Nebr.t...... 561 
St. Joseph, Mo.... 7 
Kansas City, Mo... .....! 
Boonville, | 101 
Hermann, Mo....... evens] 95 
Ohio River. 
Pittsburg, Pa...........- 966 
Davis Island Dam, Pa... 960 
Wheeling, W. Va. .......| 875 
Parkersburg, W. Va.»...| 785 
Point Pleasant, W. Va... 703 
Catlettsburg, Ky ........ 651 
Portsmouth, Ohio ....... 612 
Cincinnati, Ohio......... 499 
Louisville, Ky............| 367 
Evansville, Ind ......... 184 
Paducah, Ky............ 
Alleghany River. 
Warren, 177 
Oil City, Pa.......... sears 123 
Parkers Landing, Pa.... 73 
Free yp 26 
Jonemaugh River. 
Johnstown, Pa. ......... 64 
Red Bank Creek. 
Brookville, Pa....... 35 
Beaver River. 
Ellwood Junction, Pa... 10 
Cumberland River. 
Burnside, Ky ........... 434 
Carthage, Tenn.......... 257 
Nashville, Tenn .......... 175 
Great Kanawha River. 
Charleston, W. Va....... 61 
New River. 
Hinton, W. Va.......+.. 95 
Licking River 
Falmouth, Ky...........+ 30 
Miami River. 
Dayton, Ohio... ........ 69 
Monongahela River. 
Weston, W. 161 
Fairmont, W. Va........ | 119 
Greensboro, Pa.°*..... . .| 81 
Lock No. 4, Pa.........+. 40 
Cheat River. 
Rowlesburg, W. Va.‘... 36 
Youghiogheny River. | 
Confluence, Pa........ 59 
West Newton, Pa.?4...... 15 
Muskingum River. 
Zanesville, Oh'o ......... 70 
Tennessee River. 
Knoxville, Tenn...... soot 
Kingston, Tenn ...... 534 
430 
ridgeport, Ala ........ 
Florence, Ala............ 
Johnsonville, Tenn...... 
Clinch River. 
Speers Ferry, Va..... 156 
inton, Tenn .........++- 46 
‘abash River. 
Mount Carmel, Ill ..... ‘ 50 
Red River. 
Arthur City, Tex......... 688 
Fulton, Ark .........+..- 565 
Shreveport, La...........| 449 
139 
aya Bayou. 
Melville, La........ 100% 
Ouachita River. 
Camden, Ark.........+++ 340 
Monroe, La .........-. 100 
Yazoo River. 
Yazoo City, Miss......... 80 
Chattahoochee River. 
Columbus, Ga........ 
Flint River. 
Albany, Ga......... 80 
Cape Fear River. 
Fayetteville, N.C........ 100 
Columbia River. 
Umatilla, Oreg ...... esse] 270 
The Dalles, Oreg.........' 166 
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Heights of rivers above zeros of gauges—Continued. 


| 
Highest water. | Lowest water. 


| 
Height. Date. ae Date. 


Mean stage. 
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5. 
2. 
7. 
6. 
8. 
8. 
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17 
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Feet. 
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28 
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1-3 
11,12 


12-15 
13, 15, 16 
21-24 
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eS 


| Monthly 
| Tange 


rer FS 


6.8 
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Sr SPSS F 


ze @ 


Lod 
. 


14.0 


| | 
— 
ga | 
| | 
Feet, 
| 41 12-14 26.0 
16 11.1 1 
10 | 1218] 1.4 
2» | 28.6 | 
21 17 1.5 
26 1 3.5 
132) 6.9 9,10 10.2| 6.3 
2.9 17| 0.7 9/19) 22 
21 9.2 4.9 43 
20 8.0 | 2) 3.5 6| 6.0) 4.5 
7.5 20 862.6 7| 5.0) 4.9 
| 14 4) 
13 4 | 
' | 14 6 
| | 15,98 7-9 
24 
24 8 | 
| 24 9 | 
1 10, 11 | 
| 1 11 | 
1 14 
1 16 
13 9,10 
| 13 5, 6,8,9 
13 68 
13 7 
| 12 6-8 
| 13 7-11,28 | i 
| 13 
| 4 10,11 | 
i 1 11 | 
1 12-14 | 
j 30 22 46 | 
14 22 4,5 | 
21 | od = 
18 21 | 8 | 2.4 
18 2 28 | : 
25 21 8 6.6 
18 22 4.8 
28 22 | 5 | 9.3 
14 19, 21 10, 11 | | 8.1 
12 | 28 | 4.3 
11 28 | 
2 | 4 
1 | 19,20, 28 
1 
1 21,29 | 
1 90°24 | 
| 1 25-26 | 
1 7 
| 
22 | 
1 | 
1 12,18 | 
17 4,5 | 
| 18 | 10 
. 1 | 16,17 
1 18 | 
| 17, 18 28 | 
1 28 
‘ 12,13 
| 16-18 28 | 
1 17,27, 28 | | 
| 3) 17 
| 3 15 
| } 
36 | 
| 
| 
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Heights of rivers above zeros of gauges—Continued. Feights of rivers above zeros of gauges—Continued. 

Highest water. | Lowest water. a Highest water. Lowest water. | ae 
| 
Height. Date. |Height.| Date. | 2 | |Height. Date. Height, Date. | 2 | 
Willamette River. Miles. | Feet.| Feet. Feet. Feet.| Feet. River. Miles. | Feet. Feet. Feet Feet | Feet, 
Ibany, Oreg ............ 10.3 8 4.0 1,2, 7.0| 6.3) Harpers Ferry, W. Va. 170; 1 5.7 22 2 8,9 
Portland, Oreg .......... 15) 11.3 2.4 2) 82) 8.9 Roanoke River. 
& men ver. 
6) 3&5 12) &8 16/ 28) 1-2) peabluff, Cal (12.0 13| 3.7! 11.6 
Lynchburg, Va. 18) 1.5 1,93] 04] 17-19] 1.1| Secramento, Cal... ..... 92,27) 98 1) 18-2) 6.5 
| ongareée ver. 
Coosa River. + 
Gadsden, Ala 18| 5.5 14 0.6 1.0] 
Tombighee River. A eve 130 32 7.8 1 5.8 27 | 6.3 2.0 
lack Warrior River 70 17 7.8 24 2.7 47)| 4.9 5.1 
unia wer. 
Tuscaloosa, Ala.......... 9) 21.7 Huntingdoo, 1214) 4.0) 426-28) 45) 12 
. BT. 0 nna. 
Cheraw, 8. 29) 2293) 17,18) 16) 20 Wiillarasport, Pa wl wl as el acl es 
accamaw wer. 
Fairbluff, N.C........... 6) 2&5 09] 1819! 1.6 
Lynch Creek. + Frozen entire month. *Record for 16 days. »Record for 26days. °¢ Record for 
Effingham, 8. C .......... 35 12 6.9 3 3.5 17,18 | 4.5 3.4 27 days. ‘Record for days. * Record for 24 days. ‘ Record for 17 days. 


SPECIAL CONTRIBUTIONS. 


THE SEARCH LIGHT FOR WEATHER SIGNALS. 
By Epear B. Catverr. 

The recent sinking of the battleship Maine in the harbor 
of Habana recalls to the minds of many Weather Bureau 
officials the first experiments made by the Government on an 
elaborate scale for the purpose of demonstrating the avail- 
ability and value of asearch light in disseminating warnings 
of frost, cold waves, and storms. In the early part of Feb- 
ruary, 1895, by courtesy of the Navy Department, the search 
light for the battleship Maine, then nearing completion, was 
loaned to the Department of Agriculture for temporary use at 
the Chicago office of the Weather Bureau. The Secretary of 
Agriculture asked the Navy Department for the loan of the 
instrument at the suggestion of Col. H. H. C. Dunwoody, at 
that time Assistant Chief of the Weather Bureau. The ex- 

riments were conducted by the present Chief of the Weather 

ureau, who was then in charge of the Chicago office. The 
apparatus was erected on the coping of the Auditorium build- 
ing at an elevation of 270 feet above street level. Its lens 
was 30 inches in diameter, and its electric light was estimated 
at about 100,000 candle power. 

After some experimentation the following code was adopted : 

Revolving beam of white light: Cold-wave or frost. 

Revolving beam of red light: Marine storm with high east- 
erly winds. 

evolving beam of red and white (pencil of light half and 
half each color): Marine storm with high westerly winds. 

The white light was adopted for both cold wave and frost, 
because no confusion in the meaning of the signal was antic- 
ipated, as it would always mean frost in the early spring, 
after vegetation had started, and in the early fall, before a 
killing frost had occurred. It was found that the red light 
had a penetrating power a little less than 60 per cent of that 
of the white light. 

The instrument was installed and the necessary electric 
connections made about February 15, 1895, but an opportu- 
nity for a practical demonstration of the value of the search 
light as a means of giving warning of impending meteoro- 
logical conditions did not occur until the evening of Febru- 
ary 28, 1895. At that time forecasts for the northwestern 
States were made at Chicago. The morning charts of that 


date indicated the possibility of a cold wave for Chicago and 
vicinity, preceded by high northwest gales; but the condi- 
tions were not sufficiently marked to warrant the issuing of 
cold-wave and storm warnings. Special observations were 
called for from s‘ations in the region of the cold wave to the 
west. These reports were received at the Chicago office and 
charted about 1 o’clock in the afternoon, and from them it 
became apparent that the cold wave would reach that city by 
the following morning. After the forecast was prepared it 
was too late for the information to be published in the after- 
noon papers, as they go to press about 2 p.m. The search 
light had to be depended upon to give immediate warning of 
the coming cold. 

The temperature during the afternoon of February 28 
reached a maximum of 62°, and by the afternoon of the next 
day there was a fall of 42°, fully justifying the prediction. 

The conditions were peculiarly favorable for a successful 
trial, the night being dark and cloudy. Shortly after the last 
rays of twilight had faded away the search light was adjusted, 
and the electric current turned on. A great beam of in- 
tensely white light pierced the blackness of the night. The 
machine was slowly revolved at the rate of one revolution in 
five minutes, and for about one and one-half hours the light 
was flashed over the city. To those stationed on the tower of 
the building the beam appeared intensely bright. It seemed 
to rest on the dense cloud of smoke that almost continually 
envelops the city. Its effect was striking and beautiful. 

The press of the city had been notified in the late afternoon 
that a practical test would be made, and several editors had 
stationed observers in the various suburbs of the city at dis- 
tances of 10 to 30 miles from the Weather Bureau office to 
watch for the light. From these observers and other persons 
it was ascertained that the signal was clearly seen at a dis- 
tance of 20 miles. It was impossible to make an estimate of 
the number of persons who observed the light and understood 
its meaning, but as nearly 2,500,000 people reside in the dis- 
trict within a radius of 25 miles from the Auditorium build- 
ing, the number must have been considerable, especially in 
view of the fact that the local press had on several occasions 

revious to this trial given notice of the presence of the search 
ight in the city and explained its contemplated use. Many 
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ignorant people were thoioughly frightened by the regular 
flash of the signal light around the city when told that it pre- 
saged the coming of a storm. 

A more thorough trial of the efficiency of the light in dis- 
seminating marine storm signals could not be made, as navi- 
gation on Lake Michigan did not open until April 10, and 
the instrument had to be returned to the Navy Department 
shortly after that date. But few boats leave Chicago before 
the opening of navigation, and the owners of these can be 
warned of approaching storms almost invariably by tele- 

hone. 

, An opportunity did not occur for sending actual warnings, 
except under the favorable conditions of a cloudy sky; but 
during the course of several experimental trials it was 
demonstrated that the penetrating power of the light was 20 
to 30 per cent less on a clear night than on a dark, cloudy 
night. If the moon was shining brightly the range of effi- 
ciency was still further diminished. When the sky was clear 
and there was no moon the natural light from the stars, 
augmented by the constant glow from the lights of a great 
city, materially reduced the distance at which the flash 
could be seen. A slight amount of dust or haze is of course 
essential, as the beam will be invisible in absolutely pure 
air. 

No test of the efficiency of the search light in the presence 
of dense fog was made. This was unfortunate, but it is not 
thought that the flash could be seen at any considerable dis- 
tance with sufficient distinctness to be understood. A red 
light could hardly pierce a fog to any material distance. 

In the first experiments the light was revolved once a min- 
ute, but this was soon found to be entirely too fast, as the 
flash passed an observer 20 miles away at the rate of 125 miles 
per minute. A 5-minute revolution was then adopted, but 
even this was perhaps too fast for good results, as a person 
in a suburb 20 miles from the Auditorium would barely 
glimpse the light, or its shadow, as it went by him at a speed 
of about 25 miles per minute. 

Several interesting suggestions were made during the course 
of the Chicago experiments, none of which seemed entirely 
practicable. The most ingenious of these was that the pre- 
diction be placed in letters about three inches in height on 
the lens of the search light, as for instance, “Cold wave to- 
night,” and be thrown in glaring letters upon the clouds. 
This scheme, if at all feasible, would probably not prove by 
any means effective at a greater distance than 1 mile, but a 
direct trial was not made. 

The present methods of disti‘buting forecasts and warn- 
ings are effective and comparatively inexpensive. The Chi- 
cago experiments proved that search lights are not useful 
for this purpose except under the most favorable condi- 
tions. At present the great cost of construction, mainte- 
nance, and operation of the search lights would preclude their 
adoption by the Weather Bureau, even if they had been 
shown to be practicable under all conditions. However, it 
may be that at some future time the cost of the search lights 
will be so much reduced and their operation so simplified as 
to warrant their use by the Weather Bureau, in large cities 
and at important seaports, for the purpose of immediately 
disseminating general forecasts and warnings made from the 
evening charts. 


METEOROLOGICAL OBSERVATIONS AT PORT AU 
PRINCE, HAYTI. 


Through the kind cooperation of Prof. T. Scherer of Port 
au Prince, Hayti, the meteorological observations taken by 
him at 7 a. m., local time, or 11:49 a. m., Greenwich time, are 
communicated in manuscripi for early publication in the 
By entering these on the 
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monthly and annual charts, published by the Weather Bu- 
reau, we obtain an important extension southeastward of our 
field of study. The observations are taken 1" 11" earlier 
than those of the Weather Bureau telegraph system. The 
original reports are in metric measures; the conversions are 
by the Editor. 

The barometer is 119 feet above sea level; its readings 
have been corrected by Professor Scherer for temperature, 
elevation, and gravity, this latter correction is —0.064 inch; 
the thermometers are 6.7 feet above ground; the rain gauge, 
7.2 feet above ground. 

The position of Port au Prince, Hayti, is latitude 18° 34’ 
N., longitude 72°21’ W., or 4" 49" west of Greenwich. Ad- 
ditional records for this station are published in the annual 
volume of the Central Meteorological Institute at Vienna. 


Observations at Port au Prince, Hayti. 


JANUARY, 1898. 
} Tempera- Preceding 24 
ture. Wind. Clouds. houre. 
Es = S 2 = 
! 
Inches, © ° | % | | Inch.| 
90.02 | 72.1 | 67.5 | 86 |...... 3 | se. 0.19 | 85.1 | 70.9 
30.12 | 73.8 | 71.6 e. 2\k 10 n. 0.23 76.6) 71.6 
codes 30.17 | 70.2 58.3 63° se. 11|\k Oi Be. 78.3 | 69.3 
30.10 | 69.4 | 57.7, 68/ se. 83.7 | 68.4 
80.03 | 69.8 | 62.6 | 79 se. 83.3 66.6 
Pore 30.05 | 69.8 | 64.6) 84 ese.) k 87.6 | 68.5 
30.11 | 70.2 | 66.9 90) se. 2) es,k 1! w. 0.17 | 88.5 | 68.2 
30.08 73.9 68.2 83 ese. 9\k ‘89.4 | 70.9 
30.07 | 73.4 | 62.6 | 70) ese.| 8 1 89.1 | 72.1 
30.10 | 71.8 | 61.2 e. 86.9 | 69.3 
30.08 | 71.8 57.9 67 e. 1B coves 88.9 | 66.7 
30.10 | 72.1 | 62.1 | 76) e. 87.3 | 68.2 
30.06 | 72.0 62.9 74 | ese. | 11 O 87.4 68.4 
30.04 | 70.9 61.38 74 e. 0 88.9 | 70.0 
30.06 | 72.3 | 60.6 | 68 e. 89.8 | 70.3 
| 30.04 | 68.5 | 64.8 | 89)...... |. 89.2 | 68.4 
BE 30.02 | 68.2 | 62.1 ese. | es O} W. 89.6 | 66.9 
30.04 | 75.0 | 56.1 54° ese. | 11 es 11 89.4 | 70.0 
80.07 | 73.6 | 61.7 | 67 ese. | 13 | es 7 | SW., WSW.|..+-- 88.7 | 72.0 
30.07 | 72.0 | 57.4) 62) e, 9 ¢s 88.7 | 66.6 
30.10 | 72.9 | 58.6 | 63 ese. | 11 |.......... 92.5 | 68.4 
30.06 | 72.5 | 62.6 | 73) O | 90.5 | 70.2 
30.11 | 85.3 | 57.4) 72) se. 87.8 | 65.7 
30.10 | 73.0 | 61.2 | 68) se. 90.5 | 72.3 
30.06 | 72.0 | 61.0) 70) e. @ 88.5 | 70.5 
30.06 | 69.1 | 61.3 | 78 | ese. | 2 © 84.7 | 67.6 
30.08 | 72.7 59.7 | 66 ese. 9) k 87.1 | 71.4 
30.10 | 73.4 | 60.6 66 e, 9\k 88.9 | 71.8 
30.10 | 71.4 | 64.0) 79 se. Ci 85.6 | 69.8 
30.10 | 68.2 | 63.0) 84) se. 4\ks 88.7 | 67.5 
30. 67.5 | 60.1 | 79 | ese. | 2 88.2 66.4 
BUM. cove 0.59 | 
Means.) 30.08 | 71.2 | 61.9 | 74|...... 86.7 | 69.8 
FEBRUARY, 1898 
30.06 | 72.0 | 61.2; 70 | ene.| 4 87.4 | 70.5 
B.coces 30.06 | 71.2 | 61.3 e. 2\k 1 coos 90.0 | 69.8 
30.11 | 69.3 | 68.5 | 83 /...... 0.06 | 87.4 67.5 
30.09 | 67.8 | 64.6 90 ese.| 4/8 86.7 | 66.9 
30.06 | 69.4 | 65.8 89) ene.|; 2) cs 1] WOW. 86.5 68.5 
30.02 | 68.5 | 66.7) 94 )...... 0.04 | 84.6 68.4 
30.06 | 70.9 | 64.8 81) e. k 83.8 | 68.0 
30.09 | 71.1 | 59.4 68/ ese. | 13/k 84.7) 69.1 
| 30.07 | 68.7 | 58.6 61) e. 11 | ak 85.5 | 66.7 
BO. 30.05 | 70.2 | 52.0) 54) e. 88.7 | 67.8 
30.09 | 70.0 56.7 | 64/ e. 87.1 | 68.0 
30.11 | 70.0 | 52.9) 56 | ese. | 7 89.4) 69.1 
30.08 69.6 | 57.9 68) e. 4\k 86.7 | 68.4 
14. 30.07 | 71.4 | 57.9) 64) 11 | ck,k 87.4 | 69.8 
15.0006 30.06 | 70.7 | 56.8 | 63) e. 2\k 88.2) 69.8 
30.06 | 70.9 | 56.8) 62) e. 2\k 92.5 68.0 
30.06 | 67.6 | 58.6 | 64)|...... 87.8 | 67.1 
30.06 | 71.8 | 58.6 | 65) se. 2\k 88.5 | 70.2 
19. 30.02 | 68.2 | 63.5 | 81) e. 89.8 | 67.6 
30.01 | 68.5 | 66.6 | 88 |...... 0.08 | 87.4 | 67.5 
30.00 | 70.9 | 70.0 | 5 | ne. 0.49 | 86.0! 68.4 
BB. 29.98 66.2 64.2) 94) se. B 85.3) 64.8 
80.00 68.7 | 62.4) 82)..... 0.89 | 88.0) 66.9 
30.04 | 69.8 | 66.2 | 89 )...... 0\k 7 | ne. 0.20 | 88.0} 66.0 
30.08 | 66.7 | 63.7) 85 )...... 0. ck 0.38 | 85.1 | 64.9 
30.02 | 69.8 | 68.5 82) ese.| ck wsw. 86.0 | 67.5 
80.00 | 69.8 | 62.1 | 77 ese. | 2 |......0.. 0.02 | 85.1 | 67.1 
20.4 | 69.3 67.8) 8 |e. hoes 0.53 | 85.8 | 67.8 
Means.| 30.04 | 69.6 | 61.2 | 76.1)...... 87.3 | 68.7 
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CLIMATOLOGICAL DATA FOR JAMAICA, W. I. 


Through the kindness of Mr. Maxwell Hall, of Montego 
Bay, Jamaica, the meteorological service of that colony com- 
municates an abstract of the very interesting climatological 
records of that highly important West Indian service. The 
climatological summary furnished by Mr. Hall, through his 
assistant, Mr. Robert Johnstone, of the Meteorological Office, 
is reproduced in the following table. For descriptive details 
of the stations and instruments see Vol. XXV, pages 308 
and 356. 

Montego Bay, where Mr. Maxwell Hall resides, is between 
4 and 5 miles west, and also the same distance north of 
Kempshot Observatory. The location of the latter is N. 18° 
24’ 50”, W. 77° 52’ 22”. Stony Hill Reformatory is about 8 
miles north of Kingston and within a mile to the west. Hope 
Gardens is between 3 and 4 miles to the north of Kingston, 
and about the same distance to the east. From these meas- 
urements the latitudes and longitudes given in the following 
table have been deduced: 


Climatological data for Jamaica, W. I. 
FEBRUARY, 1898, 


a Be  s= 
an | zoaié = 
17°56! 18° 58/ 18® 30’ 18° 18° 02! 18° 06! 18905’ 
Longitude 76°10! 78° 23/ 76° 48! 77° 57! 76° 50° 76° 46! 76° 76°89" 
Mean barometer 29.912 29.921) 29.907 29.921 29.933 25. 
71.1 | 68.2 67.9 64.8 65.1 65.0 55.9 
Mean temperature} 80:8 822 80.3 76.5 61.6 
Mean of 83.5 84.8 82.0 81.8 86.8 81.8 64.9 
Mean of 68.0 66.4 64.7 60.6 61.4 61-9 52.8 
Highest maximum. 87 87.3 85.1 8 85 74 
Mean dew-point } § 2.0 66.8 71.5 
ALM. 81 
Mean relative humidity); 61 65 74 85 85 
Monthly rainfall (inches) ...... 2.74, 0.79; 2.66 1.68 1.44 272 2.52 4.51 
a.m. nne. ne. | n. e. 
Average wind p.m. as ©} BC. OME, e 
Average hourly m 8.5127 | 43 80 
Average cloudiness (tenths): | | 
Lower clouds... . 2.5 1.1 0.3 
7 a. m.< Middleclouds.... 1.4 2.8 0.9 
Lower clouds ..... 3.2) 3.5 2.6 
3 p. m1 Middle clouds.... 1.7) 2.1 1.4 
Upper clouds ..... 0.8 | 0.2 | GB cose 
*ne. by n. 
DECEMBER, 1897. 
(7 20.955 29.965 29.965 20.961 29.626 25. 365 
Mean barometer 3 29.902 29.901 29.893 29.896 29.600 25,338 
7a.mM.....- 80.0 | 72.4 | 71-1 70.9 69. 3 69.1 59.4 
Mean temperature 3 82.5 83.0 85.0 81.2 78.0 64.4 
Mean of 86.1 | 88.6 83.5 83.5 84.5 68.5 
Mean of minima............. en 69.0 69.7 68.4 64.4 wd 6.8 55.8 
Highest (91.3 86.0 9 68 72 
Mean dew-point } § 85 73.8 | 59.8 
@-M. | | 
Mean relative humidity), p.m.|..... | 88 | 74 71 65 86 84 
Monthly rainfall (inches)....... | 3.42 1.99 0.09 3.37 7.75 0.75 2.90 6.63 
Average daily wind — 40.3 | GBB | 50.9 
a.m. ne. | ne. e. 
Average hourly velocity | | 
Average cloudiness (tenths): 
Lower clouds..... 2.0) 1.6 OB | 1.8 | 
7 a. m. Middle clouds ....| 2-0 | 1.5 | 0.9 | O.1 
Upper clouds..... 0.9) 0.2 1.3 O.8 | 
3 p. m. 4 Middle clouds....) 1-7) 1.9 | 1.6 | 1.5 
Upper clouds..... | 0.7) 0.5 1.1 0.0 
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OBSERVATIONS AT HABANA, CUBA. 


Through the kindness of the Director of the Belen Obser- 
vatory, Rev. L. Gangoiti, the observations made at that sta- 
tion at 1 p. m., Greenwich mean time, or 8 a. m., seventy-fifth 
meridian time, are communicated to the Weather Bureau 
promptly by mail, and are herewith published for general 
use. The position of the observatory is N. 23° 8’ 14”, W. 76° 
9’ 42”, from San Fernando, or 69° 57’ west from Greenwich ; 
altitude of the barometer 24.347 meters (79.7 feet) ; the baro- 
metric readings have been reduced to sea level and converted 
into English measures by the Director. The correction for 
local gravity has not been applied; so far as it concerns lati- 
tude, the correction for 30 inches of mercury is —0.054 inch. 
The clouds are observed with much minuteness; two kinds are 
frequently recorded under the general heading of “upper” or 
“lower”; in these cases the twokindsare printed in the accom- 
panying table in the same column but separated by a semi- 
colon; their respective directions are also separated by a semi- 
colon. The rainfall is given for the twenty-four hours ending 
with 1 p.m.,Greenwich time. Most of these observations seem 
to be read off from the records of the Secchi meteorograph, but 
the directions of the clouds have apparently been observed 
accurately by the use of the reflecting nephoscope. The kinds 
of clouds are indicated in the accompanying table, by the 
same letters as those used in the original manuscript, which 
undoubtedly agree with the following paragraph quoted from 
the annual volume published by the same observatory: 


The clouds are classified as upper and lower; among the upper clouds 
the following are included, arranging them in the order of decreasing 
altitude from above downward, viz: ¢, cirrus; ck, cirro-cumulus; ¢s, 
cirro-stratus; ka,alto-cumulus. Among the lower clouds the following 
are included: kd, lower cumulus; sk, strato-cumulus; s, stratus, and n, 
nimbus. The false cirrus is not included; the lower cirro-cumulus is 
included with the alto-cumulus and the cumulo-nimbus is included 
with the strato-cumulus. 

Meteorological data, Habana, Cuba, February, 1898. 


| 


s3_| | Wind. Upper clouds. | Lower clouds. | 

Date. Eo2 o. | } £ 

— | 

Inches) | Miles | | | Inch 
1...., 30.08 70.2 80) n. loves sk.; s. n. | 0.77 
2....| 80.18 | 62.8 | 73 | n. k.;sk.,s. 8 ese.; ene. 0.01 
90.27 | 64.6 64) DW. | 12 | -@ sees k.;sk. | 3 nw. | 0.00 
4....| 90.2% 64.8 | 81 | mnw. | i........ k.:sk.,s. 10 se.; nne. 0.00 
5....| 30.15 | 66.6 | 86 | | @ k.;sk. | 2 ne. 0.26 
6....| 90.13 | 68.4 73) WwW. 11 k | 4) nnw. | K.; sk. n.jnnw. 0.22 
7 ...| 80.18 | 68.5|60|/mne. | 5 |........ k. 1 | ne. 0.00 
8....| 30.19 | 62.1 | 74 | ese. | | k.; sk ene 0.00 
9....| 90.16 | 64.0 | 86 | e. sk. 0.01 
10....| 30.12 | 68.4 | 79 | e. 13 | k lie. | sk. 0.00 
30.17 | 66.7 | 0 k 
12....| 80.20 | 64.8 | 84 | ese. It. | 2) ene. | sk. 0.00 
13...., 30.18 62.8 | 82 |«k. | 2)ne. | Kk 3sk. | F 0.00 
14....| 30.13 | 64.2 | 83 |........ sk. 0.00 
15....| 30.05 | 67.8 | 80 | ese. 4k. F. | wsw. | 0.00 
16..... 30.08 | 67.3 91 | sse. 1 k. w. _k.j sk 4 ne.;ene. 0.03 
17....| 30.09 69.3 | 78 | e. jessk.) wise. |B. 
18....| 30.09 | 69.3 | 83 le. 0.00 
19... 30.03 | 68.9 | 85 | se. 2 | k. F. | se. sk. 0.00 
20....| 90.05 | 69.6 | 91 |........ 0 k. F. | nw. k. 1 nw. | 0.00 
21....| 30.02 70.3 | 86 es.;k.| 3 | wsw. | k.; sk. 5 | SW. 0.01 
22....| 30.05 | 66.7/ 56 mnw. 13 | k. 1 | wnw. | k. 2inw. | 0.18 
23....| 30.09 | 62.8 | 64) mnw. | 4 c.;cs.| 4] w. k.; sk. ne. 0.00 
24...) 80.15 67.1 | 61 | n. 9 |k. F. | nnw. | k. nne. 0.00 
25...) 90.18 | 70.0 | 70 | n. 18 | k. F. | nnw. | sk.;s. | 6. nne.:ne. 0.00 
26....| 30.16 63.5 | 77 | ne. 1 |k. k.; sk 1 | nne. | 0.51 
27 ....| 90.12 | 68.7 | 76 |........ | 0.00 
28..../ 20.98 | 63.3 | 82\e 2 |k. 7 | wnw OD 


MEXICAN CLIMATOLOGICAL DATA. 

Through the kind cooperation of Sefior Mariano Bircena, Di- 
rector, and Sefior José Zendejas, vice-director, of the Central 
Meteorologico-Magnetic Observatory, the monthly summaries 
of Mexican data are now communicated in manuscript, in ad- 
vance of their publication in the Boletin Mensual; an abstract 


‘| translated into English measures is here given in continua- 


tion of the similar tables published in the MontrHity WEATHER 
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Review during 1896. The barometric means have not been 
reduced to standard gravity, but this correction will be given 
at some future date when the pressures are published on our 


Chart IV. 
Mexican data for February, 1898. 


Prevailing 
8 Temperature. direction. 
—| | BE | 
8 E 3 
| 
Feet.| Inch.|° F.|\° F.|° F.| & | Inch. 
Aguas Calientes...... 6,106 | 23.94 | 72.5 | 39.7 | 58.1 59 | 0.00 
Arteaga (Coahuila)...).......)....65 -| 86.5 | 39.4 | 60.4 |...... 1.14 
Barousse (Coahuila) | 5,414 | ahaiasdl 77.5 | 41.0 | 57.7 |...... 0.11 
LOOM... 5,934 | 24.30 | 77.2 | 87.4 | 57.6 47 | (0.67 
Linares (N. Leon)....| 1,188 | 28.83 91.0 36.5 65.1 70 | 0.91 
Magdalena (Sonora).| 4,948 |.......|...... 59.2 |...... | 0.00 
Mazatlan (Sinaloa)..| 25 | 29.96 | 75.9 56.7 | 68.0) 79 | 0.00 
Merida (Yucatan) ... 50 | 30.01 | 94.6 | 54.0 | 73.2) 64 0.74 | 
Mexico (Obs. Cent.)..| 7,472 | 23.06 | 73.4 40.1 | 55.6 54 0.45 
Morelia (Seminario)..| 6,401 | 23.96 | 76.8 | 39.9 | 59.9 60 | 0.30 
Oaxaca 5,764 | 25.09 | 83.5 43.0 64.8 540.35 
Parros (Coahuila) ....| 3,986 |.... .. 77.9 | 42.1 | 60.3 |...... 0.28 
Rosario (Sinaloa) ....|...... 83.3 | 58.2 | 66.0 ... 0.00 
Saltillo (Col. 8S. Juan) 5,399 | 24.76 | 76.3 | 87.0 | 54.1 65 0.67 
Silao (Guanajuato)..) 6,063 24.32 | 72.9 | 45.3 | 60.4 58 | 0.95 
Torreon (Coahuila) ..| 3,720 |.. ....| 80.2 | 46.8 | 62.1 |...... 0.16 
Tuxpan......+..+ 93.6 | 52.9) 70.0| 81 | 5.57 
77-5 | 29.3 | 57.6 |...... 
Tuxtla (Gutierrez)...| 1,864 | 28.16 | 96.8 | 51.4 | 72.1 63 | 0.19 
Zapotian (Seminario) 5,078 |....... 80.6 | 43.0 | 65.1 54 | 1.00 


OBSERVATIONS AT HONOLULU, REPUBLIC OF HAWAII. 
Through the kind cooperation of Mr. Curtis J. Lyons, Me- 
teorologist to the Government Survey, a copy of the daily 


record at Honolulu is communicated to the Weather Bureau 
in advance of its official publication, and is herewith printed, 
as a special contribution, for the convenience of those who 
are studying the relations of the storms and weather of the 
United States to those of adjacent countries, with a view to 
long-range, seasonal predictions. 

Meteorological observations at Honolulu, Republic of Hawaii. 

Pressure is corrected for temperature and reduced to sea level, but the gravity 
correction, —0.06, is still to be applied. 

The average direction and force of the wind and the average cloudiness for the 
whole day are given unless they have varied more than usual, in which case the 
extremes are given. The scale of wind force is 0 to 10. Two directions of wind, or 
values of wind force, connected by a dash, indicate change from one to the other. 
a — rainfall for twenty-four hours is given as measured at 6 a.m. on the respective 

a 

FEBRUARY, 1898. 

Pressure at sea Relative. 3 
level. Temperature. humidity. Wind. 
| | ‘gigi | | 2 
a & alalse Sildiaia Sis 

ans. | Ine. | ol ols |s| | 
1.) 20.94 29.88 29.97 67 76 70 79 66)|....,70 86) 2 7-3) 0.16 
2.) 29.98 | 29.87 | 29.94 | 69 73 74 78 67/..../82 86/s.-w. | 2) 0.01 
29.94 29.93 30.00 69 73 69 76 | 69|....| 82 | 76 | w.-ne. 1) 7 | 0.7% 
4. 30.02 29.95 | 30.12 60 76 69 77 | 66 76) ne. 38) 0.00 
5. 80.07 30.05 | 30.10 | 62 77 68 78 60|.... 59 ne.-sw 1, 0.00 
6. 30-10 30.04 30.11 66 78 68 79/63 71 news.) 0.00 
7. 30.11 30.05 | 30.08 64 78 70 79 63|....| 71 | 81/| w.-s. 1 3 0.00 
8. 30.09 30.02 | 30.09 64 78 69 78 | 63 |..../ 60 80) nne.-sw 1 0.00 
9. 30.11 30.06 | 30.06 63 77 70 77 64|..../ 74) 81 | se.-sw 2 0.00 
10. 30.07 29.95 | 30.01 65 76 70 77 | 69|....| 70 77 | sw. 2) 41° 0.00 
11. 29.96 29.85 | 29.86 69 73 74 64|....| 86 78) s. 0.00 
12. 20.87 29.87 29.90 64 70 68 77 | 62|....| 81 81 w,s 10 1.75 
13. 29.94 | 29.90 | 20.98 63 75 67 75/57 |....| 70 76| won. 2) 88) 0.17 
14 29.89 | 29.82 | 29.86 59 75 64 55|...., 62 79| nw. 2 0.00 
15. 20.82 | 29.75 | 20.82 | 56 67 62 57|..../ 85 | 84| n. 1-10 | 0.00 
16 .| 20.84 | 29.81 | 29.90 | 60 68 | 64 76 | 63 |..../ 90 | 95 | s.-w. 2) 9) 0.23 
17 .| 29.90 29.85 | 20.90 65 75 | 69 75 | 65|..../ 74 82/8. 2, 8/277 
29.92 29.92 | 29.99 | 67 69 72/ 67 |..../ 80 86 | s. 10-6 | 0.34 
19. 29.98 20.92 | 29.98 67 72 68 78 | 64|....| 82 81 | ne. 10-4} 0.12 
20. 29.98 | 29.95 | 30.02 67 73 70 78 66|...., 78 86 | ne. 1) 25 0.04 
30.00 | 29.93 | 30.00 68 77 | 68 | 75 64)....| 71/9) 4 0.11 
22. 29.99 | 20.88 | 29.93 65 74 78 | 63|..... 70 85 | * 1 10-5 0.18 
23 29.96 | 29.92 | 29:99 64 74. 70 77 | 66|.... 82| 86 | w.-ne. 1 2-10 0.12 
29.98 | 29.95 | 29.99 68 75 72 74/ 68|....| 62 | 74 | ene. «1.60 
25. 29.99 | 29.96 | 30.04 69 72 69 74 65|....| 82) 76 | ne. 3 0.08 
26 .| 29.99 29.90 | 29.96 65 73 63 75 | .. | 59 | 69| nne. 4 1/0.10 
27. 29.90 29.81 29.90 | 58 73 67 72) 54|....| 70) 66 nw. 3) 0.00 
29.96 | 29.90 30.00 54 72 65 55 65| 2 0.00 


Mean temperature: 642 +9+ 3 is 68.9°; extreme temperatures 79° and 44°, 
* nw.-s.-ene. 
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METEOROLOGICAL OBSERVATIONS AT RIVAS, NICA- 
RAGUA. 


The records contributed for many years by Dr. Earl Flint, at 
Rivas, Nicaragua, include barometric readings. His present 
station is at 11° 26’ N., 85° 47’ W. The observations at 7:17 
a.m., local time are simultaneous with Greenwich 1 p.m. The 
altitude of his barometer is 86 meters above sea level, but 
until the barometer has been compared with a standard it 
seems hardly necessary to publish the daily readings. The 
wind force is recorded on the Beaufort scale, 0-12. When 
cloudiness is less than ,5, the letter F = few is recorded. 

On his forms for December Mr. Flint states that the total 
annual rainfall for 1897 was 123.43 inches, or the greatest 
during the eighteen years of his observations. 

His station is situated on the western shore of Lake Nica- 
ragua, not far from the eastern end of the western division of 
the Nicaragua Canal. The voleano Ometepe, on an island in 
Lake Nicaragua, is about 10 miles northeast of his station. 
Mr. Flint’s records occasionally mention the presence of clouds 
in the early morning on the summits of this mountain. 


Observations at Rivas, Nicaragua. 
DECEMBER, 1897. 


Observations at 8 a. m. Observations at 8 p. m. 
T -| T 
Wind.| Clouds. Wind. Clouds. | 
| ait 8 | | 3 
° ° 
75 GD MO. | 75 | ne. | ks 1 | ne. |0.00 
72 \|ne.| 2/8 10 | ne. | 7 Wie. |2ic lie. (0.3% 
75 73 |ne. | 1 73 | ne. | ck 2 ne. |0.00 
73 | ne. | 1) ck 5/ne | 78 72 |ne.|2)k F. | ne. 0.00 
75.5 | 70 | me. | B 78 72 |ne.|2/\c F. | ne. |0.00 
75 73 | me. | 2]..... 74 | ks 7 | se. 0.00 
76 72 |ne.|1/ ks F.| ne. | 77 73 |} se. | 1/ ks F.| se. (0.00 
-| 76 71 F. | ne. | 78 72 | se. | ck 9 | se. (0.00 
D 76 71 ne. | 2| ck ne. | 78 | 72) se. | 1/ ck 5 | se. |0.25 
DD 76 70 @ 78 72 |se. | 1! ck 10 | se. 
| 7\ne.|1) ks 10 | ne. | 78 | 72|se. | ck 5 | se. |0.00 
TB. 76 71 | ne. | 3} ks F.} ne. | 79 7 |} se. | 1) F. | se. 0.00 
18.......| 75.5 | 70 | ne. | ks F. | ne 73 | se. | 0 
75.5 | 70 | ne. | 0 81 | |1\|...... 0.00 
73 O hewmen 77 73 |se. 1) k 10 | se. |0.23 
7% | 72/ne.| 2 3 | ne 7B | | B O 
se | 
7 | 73\ne.| 8} 79 | 73\ne.|3]....... 0 
76 FO | | B 78 71 | ne. | 2]. 0 |....-/0.00 
19. -| 76 71 ks se. | 78 77 |ne.| 00 
‘ -| 76 72 ne. ks 8 ne. | 78 74 | 1). @ 00 
72 |ne. | ks ne. | 79 73 | ne. | 1). 0.00 
73 | ne. | 2) ks ne. | 79 73 ne. 1 5 | ne. /0.00 
73 | ne. | 2 ne. | 7 73 | 1 10} e. 
4 .| 75.5 | 71 | ne. 2 72 46 
76 Tl | ME. | B 78 72 ine. | 2|..... ol 00 
70 | ne. | 3| ck 5/ se. | 79 00 
7 jne.|2/)c se. | 80 73 | ne. 2) ck ne. 0.00 
-| 78 72 | ne. | 2/| ck 5 | ne. | 79 73 | ne. | 1) ck 1 ne. |0.00 
70 |ne. | 3| ck 8ine. | 79 | 73 Ble 2 | ne. |0.00 
76 67 | ne. | 3| ck ne. | 76 70 |/ne. | 1 | ne. |0.00 
67 | ne. | 2| c,ck 2} ne. | 7 73 |ne.|2)c¢ F. | ne. |0.00 
JANUARY, 1898 
| | 
1......-| 76.5 70 ne. | 3) ks 10 | ne. 70 ne. | ck 9 | ne. 0.00 
| 62 ine. | 2/ ¢,cs 8 74 638 ne. 34 ¢ 10 | ne. |0.00 
cs, sw. 
71.5 ine (74.5 | 63 ne. 8-4 ck | 5 ne. [0.00 
71 58 ne./3/c,ck | 74 | 68 ne. | 2 F. | ne. 0.00 
72 | 68 /ne. | ck F.|/ ne. | 78 | 71 /ne.|2 10 | ne. |0.00 
6. 74 68 ne. | 2) ck 5 | ne. | 7 70 | ne. | 2 F. | ne. 0.00 
74 68 ne. | ks F. | ne. | 80 72 | 1 F. | ne. |0.00 
75 68 ne. | 2) ck 1/ ne. | 78 72 | ne. | 2 F. | ne. |0.00 
79 73 ne.|1~ ks 4\ne. | 78 72 \se. 1 F. | se. (0.00 
75.573 ne.|1 ks 8 ne. | 7 71 \se. 1 0 |...../0.00 
11 76 e. |2 ks lie. 71 1 10 | se. 0.12 
-| 7.5 73 ne. | ks 6/ ne. | 77.5 ie. |2 5 ie. 
73 ne.|2 ks |7 Tie. 0 .00 
GB | O 72 \se. | 0}. 0 00 
68 se. ks 10 |'se. | 78 se. | 2 0 
73 se. | 2) ks 10| se, | 77 | 71 ise. | 2 0 |.. .00 
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Observations at Rivas, Nicarauga—Continued. 
JANUARY— Continued. 


Observations at 8 a. m. Observations at 8 p. m. 

Tempera- Tempera- =| 
ture. wend Clouds. ture. Wind. Clouds. a 
Date. : | a 

Big! | elite ¢ 

° ° 
75 70 | ne. 2 F. | ne. | 76 | | B F. | se ps 
Sek, sw.? 
7 | 70/ne. | 70) se. | 2|....... 0 
76 71 |e. ks 10 | e. 80 74 | se. | O}....... 0 - 0.00 
76 «| F.|ne. |78 | 7/\se. | 0 20:00 
76 70 \e. ck 5 e. 7B.5 | TB le. O 0.00 
76 72 | 1/ ks 1| se. | 7 O | 0.00 
76 71 | se. | 2/ cs sw. | 78.5) 71 se. | 2) ks 2) se. 0.00 
78 | | 2) n se. | 77 | se. | 2) ks 5 | se. 0.18 
75.5 | 73 se. | ks se. | 78 |72/\se.|2/ks | se. 0.00 
76 73 ne. | ks ne. | 76.5 72 | se. 23 ks 10 | se. 0.62 
7 | @le. | 72 | @/\se. 2-8....... 0. 0.00 
7% |68\e. 23 ks 2ie. 7 72 | 2) 3 se. 0.00 
75 68 e. 24 ks 78 70 | e. B 10.00 
BO 74 68 ne. | 1) ks F.| ne. | F.\e. (0.00 
68 se. 2) co, ks F.| se. | 78 | Tlie. | 2| ck 5 se. 0.00 
FEBRUARY, 1898. 

75.5 | se. 2/| ck. se. | 77 70 |se. | 3 | ck. 5 | se. lo.00 
7 | se. | 3| ck. 2) se. | 77 | 70|se. | 1) ck. 3 | se. 0.00 
7 | 69 | ne. ck. ne. | 7 | se. | 2/ c. 1 | se. 0.00 
e. |B8ie,ck.| lie. | 6/\se. | 2) 2/ se. 0.00 
7 | 64\e. | 2) ck. Wie. | 7 | ck. | se. 0.00 
74 © lececes 78 |2)ck. | F./e. (0.00 
7B | GB Be. | 1 © 70 | se. | 1) ck. 5 se. 0.00 
74 67 | se. | 1) ks. se. |...... | ks. 10 e. 0.00 
7 | | ks. 10 | se. | 78 72 | se. | ks. 3 | se. 0.00 
% ks. 5/e. 79 WIG. |B 0.00 
1B 7% | 1) 1/ne. | 79 | 72/ne. | ks 3) ? 0.00 
18 7 | 68 ne. | 1/ ck. ne. | 78 | 70/se. | 1)... 0.00 
BB 74 68 ne. 23 ks. ne. | 78 Die. |B | 0.00 
TB 7% |6\e. | ks. 78 | 70/ se. | 2)....... 0 |...../0.00 
74.5) 66 e. | 2) ks. 1 e. 7 Wie. |B 0 |.....0.00 
WF eccvese 7 69 | ne. | 2) ks. F. | ne. | 78 70 | ne. | 2 |....... F.| ? (0.00 
1B 76 69 | ne. 2) ks. 2/ ne. | 79 72 | ne. | 0.00 
DD 76 73 ne. /1/ ks. 10 | ne. | 78 72 | ne. | O |.....0.12 
BD 75 GO | me. | 1 78 7B | me. | 2 0|.....0.00 
72 ne. | ck. 2ine. | 78 | 72/ ne. | 2}....... 10.00 
7% | 67 | 1/ ks. F.| ne. | 78 | 72/ne. | 2)...... 0 0.00 
7 | ne. | 2| ks. ijne. | 0 |. 0.00 
74.5 | 68 ne. | ks. F.|/ne. | 79 | ie. | 2|....... 0 | ....0.00 
75.5 68 ne. | 2) ks. F.| ne. | 76 | ne. 23....... 0.00 
....| 74 67 ‘ne. 23 ck. ne. | 77 70 ne. F. | ne. 0.00 
74 | 6 /ne.|1/ c. F.| se. | 77 | Tlie. | ck. lie. 0.00 
7 | @ le. | 1/ ck. 2ie. | 7% | (0.00 


Mr. Flint notes that on February 12 the cirro-stratus clouds 
covering the entire sky in the afternoon were arranged in 

arallel bands, all converging toward the vanishing points 
in the northwest and southeast, a phenomenon that he had 
never previously observed. 


THE MAURITIUS CYCLONE OF DECEMBER 5, 1897.' 
By T. F. Ciaxton, Director Royal Alfred Observatory (dated December 29, 1897). 


The center of a cyclone passed over Mauritius between 10 
and 11 p. m. on Sunday, December 5. 

Photographs from meteorological self-registers at the Royal 
Alfred Observatory of Mauritius during the passage of the 
cyclone of December 4-6, 1897, are shown on Chart X. 

From observations received from different parts of the 
island it would appear that the center of the calm area ap- 
proached from north by west, and traveled south by east. 

More damage was done in the eastern districts than else- 
where. 

''The:Editor 
reproducing the diagram of curves communicated b 


ts that by reason of some in 
“Mr.-Claxton, this 


article could not appear in the Monruty Weartuer Review for Decem- 


At the observatory the center passed a little to the east- 
ward. A lull occurred suddenly at 9:54, the wind being from 
east-southeast. No change in the direction occurred till 9:58, 
when the wind rapidly backed to south-southwest, then to 
north-northwest one-haif west, veered suddenly to south- 
southwest, and then backed again to west-southwest and west 
by north. 

After the lull at 10:10 the wind came in puffs from south- 
southwest, increasing in force till the wind reached west by 
south (10:45 p. m.). 

The following table shows the movements of the barome- 
ter, wind, etc., from 4 d. 9 h. to 6d. 9 h.: 


Barometer Wind. Temperature. 
Day and hour, local | *2 | 3 Ee sa | 
mean civil time. 3.36 38 | a 
= & | | 
ESS | 2 é | 
= a ° ° 
1897. a. h. m..| Inches. ° ° 
Saturday, Dec. 4, 9..... 29.922 |..........] e.bys. 19.0 75.0! 63.7 
29.834 —0.004 | e.} n. 18.0 79.5 75.2| 79.0 
eee 29.873 | —0.008 | e. by n. 14.4 78.1| 74.2| 79.6 
Sunday, Dec. 5, 4..... 29.805 | —0.004 | e. 21.0 77.4| 74.0| 82.0 
29.816 | —0.007 | e. 23.0 78-4 | 75.6) 85.0 
eee 29.807 | —0.011 | e. 2.7 80.0) 75.9) 79.5 
10.... | 29.795 | —0.007 | e. 27.2 80.5 76.1) 78.5 
11. ...| 29.780 | —0.009 | e. 30.6 81.8 76.2) 73.6 
Noon. ....| 29.756 | —0.011! e. 29.9 81.8, 76.0) 72.8 
20.723 | —0.016 | e. 28.8 81.0; 75.9) 75.6 
29.700 —0.015 | e. 34.2 78.1 75.3 85.0 
29.671 —0.019 | e. 31.3 77.2) 75.0) 88.0 
29.639 | —0.029 | e. by n 30.7 | 77.4| 74.2| 88.0 
17.....| 29.617 | —0.081 | 38.3 75.9| 71.5| 77.9 
29.580 | —0.052 n. 45.7 75.9 72.2 80.5 
20.511 —0.087 e. 58.3 74.1) 72.1 | 89.0 
| 29.199 —0.199 ese. 
21 13../ 28.996 | —0.435  e. bys. 
21 40..| 28.924 —0.414 | ese. 
22..... 28.969 | +0.063 | s. by w 
22 15.. 20.008 |..... | 
22 23..) 8.902 w.byn | 
Monday, Dec. 6, 0..... | 29.451 | w.byn 
| 29.644 .093  wnw. 
3 29.707 -+-0.068 | nw. by w 
29.741 0.0385 | nw. by w 27.0 
Be. 29.795 046 wnw. 2.0 | 74.3 73.0) 92.5 
290.842 0.033 | 27.5 75.4 | 74.2) 93.2 
29.872 018 nnw. 90.0 | 75.9) 74.6) 93.1 
nnw.}n 30.5 76.8 75.3) 91.8 
n. by w 31.6 77.5 | 75.8 | 90.5 


ments made every 3{ minutes. 


At 5d. 19.5 hours the photographic lamp of the dry-bulb 
thermometer was extinguished by the wind. 

From the above table it will be seen that no remarkable 
fall in the barometer took place till Sunday afternoon. At 
3:20 p. m. the following telegram was dispatched: “The wind 
will probably increase during the night, but no immediate 
danger.” 

Soon after 5 p. m. an accident happened to the observatory 
telegraph wire, and as in 1892, so now communication was 
cut off, however the following warning was issued and con- 
veyed by hand to the Pamplemousses railway station: 

6 p. m.—“ Center of depression to north-northwest; con- 
ditions more unfavorable; precautions are necessary; will 
telegraph at 7 p.m.” 

7 p. m.—“ The barometer is falling at an accelerated rate ; 
the velocity of the wind will probably increase if the wind 
veers to northeast before midnight.” 

8 p. m.—‘ The center is approaching, but will pass to the 
eastward if the wind continues to back at its present rate.” 

As the center of the depression was to the west of north, 
the slight veering of the wind at 4 p. m., and the acceler- 
ated fall of the barometer were considered most unfavorable 
after a persistent east wind for seven hours. Shortly before 8 


| 
| _Note.—The values in brackets are the smoothed values derived from measure- : 
| 
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p. m.a decided backing set in, and it was thought that, although | rate, and at 9:13 p. m. was falling at the rate of 0.435 inch 
the center was not more than 30 or 40 miles to the northward, per hour. As already stated, the center of the calm area 
it might pass to the eastward, but the backing did not con- passed a little to the eastward of the observatory. 

tinue. The barometer continued to fall at an accelerated | (‘To be continued.] 


NOTES BY THE EDITOR. 


CiVIL SERVICE EXAMINATIONS. ciple of examination applies uniformly throughout all the 

As the Weather Bureau desires to stimulate the study of bureaus and divisions of the Department of Agriculture, and, 
meteorology in the schools and colleges, so as to disseminate | for that matter, throughout the other branches of the depart- 
rational methods of studying the weather map and the atmos- mental service. In his Instructions No. 85, November 11, 
phere, so, on the other hand, it needs to secure for its own | 1897, Professor Moore commended a course of study in 
service employees whose knowledge of the sciences warrants English, arithmetic, algebra, trigonometry, physics, astron- 
the expectation that they will individually exert a healthy omy, and botany to those observers who desire to receive 
influence in favor of the highest progress in every branch of | higher rating as to efficiency. The great variety of work 
the service. Parallel with the steady progress that is being that falls to the duty of the employees of the Weather 
made throughout this country in teaching all branches of Bureau demands corresponding versatility, adaptability, and 
natural science, there has also been a steady progress in the energy. 
requirements for entrance into the service of the Weather The last “ Manual of examinations for the classified Civil 
Bureau. During the years 1870 to 1886 the elementary com- Service, Form 302, January, 1898,” gives full details as to the 
mon school education was required before enlistment, and examinations for observers and assistants, on pages 50 and 
the special training in meteorological duties was acquired 32, respectively. It appears from a table on page 22 that 
either at the school of instruction or at the regular stations. | during the fiscal year ending June 30, 1895, there were 44 
After 1880 a special effort was made to secure young college examined for the position of observer, of whom 28 passed 
graduates or students, and many such men entered the service. | to the list of eligibles and 2 were selected to fill vacancies at 
In 1881 four gentlemen (Upton, Waldo, Hazen, and Russell) | $840 per annum; during the fiscal year ended June 30, 1896, © 
were added to the civil list, at salaries slightly above those of 34 were examined, 22 passed and 1 was appointed; during 
observers. They were graduates of long standing and had the fiscal year ended June 30, 1897, 37 were examined, 23 
already distinguished themselves by activity in work bearing passed and 6 were appointed; in October, 1897, the fall ex- 
on the duties of the Bureau; they were accepted on the aminations were held, and 20 have since been appointed. A 
strength of their records, without special examination, as number of appointments will probably be made in the 
in the case of the full professors, Lapham, Abbe, Maury, Fer- Weather Bureau when the results of the spring examination 
rel, and Mendenhall. In 1884, after the resignation of Mr. are known. 
Upton, his place was filled by the help of the first civil ser-| At the present time preparations are being made for two 
vice examination with which the Weather Bureau had to do, examinations to be held on Monday, April 25; one of these 
and one of the first of so high a grade that had as yet been | is to establish a new list of eligibles for the position of “ Ob- 
established by the Civil Service Commission. Several of | server, Weather Bureau,” the other for that of “ Assistant in 
our best scientific men entered into this examination; one the Department of Agriculture.” The examination for ob- 
of these, Prof. R. 8S. Woodward, would undoubtedly have re-|server is outlined in section 91 of the above-mentioned 
ceived the appointment had he not in the meantime been far; manual and will embrace the following subjects with the 
more handsomely provided for by the United States Geological | respective weights: Spelling,5; arithmetic, 5; letter-writing, 
Survey; but his interest in meteorology as a part of thestudy|5; penmanship, 5; copying from plain copy, 5; copying 
of the whole earth has led him to the publication of several | from a rough draft, 5; practical questions in meteorology, 
mathematical papers of importance toourscience. At present,|40; an essay on a practical subject in meteorology, 20; 
as the head of the Department of Mechanics in the school of | geography of the United States, 10; total, 100. 
pure science in Columbia University, New York City, heisdoing| The examination for assistant in the Department of Agricul- 
much to turn the attention of young men toward investiga- ture will embrace three subjects, scientific or technical, bearing 
tions in meteorology. As the result of this examination, Gen- directly upon the work of the particular bureau or division of 
eral Hazen selected Prof. C. F. Marvin to fill the vacancy, the Department. Thus, for one entering the Weather Bureau 
and his excellent record abundantly justifies the civil service the applicant must be examined in meteorology as a major, 
method of making such appointments. During 1888-1895 the | but in physical geography of the United States and general 
position of “ meteorological clerk” was filled by competitive physics as the two minors. Beside these certain other sub- 
examination. Professor Bigelow was appointed in 1891 on his | jects are considered as electives, such as the languages, 
record, but since that date there has been no appointment and | Latin, French, German, Italian, or Spanish. The whole list 
no promotion except by examination. Professor Moore, in | of subjects and the corresponding relative weights is as fol- 
1894, and Professor Garriott, in 1895, were appointed after) lows: Orthography, 1.5; arithmetic, 2.5; letter-writing, 2.5; 
long competitive examinations. penmanship, 1.5; copying, 2; general training and experi- 

From 1886 to 18938, in the absence of any special school of | ence (namely, the applicant’s past record), 5; English com- 
instruction, it was the custom to at first assign those who) position, 5; major examination in one special scientific or 
entered the service to instruction under the older observers | technical subject, 50; minor examinations in two required 
in charge of the respective stations. In the latter year all subjects, both together, 20; minor examinations in additional 
the positions in the Weather Bureau were placed within the electives, 10; total, 100. 
classified service; since this date, therefore, it has been neces-;| This “ Manual of examinations” gives on pages 27 and 50 
sary to arrange a system of examinations for those who de-| some questions illustrating the character of past examina- 
sire the position of “Weather Bureau observer” or the/ tions for the position of observer. A copy of the manual can 
higher scientific and technical positions up to anything below | be had gratuitously by direct application to the United States 


the grade of Chief or Assistant Chief of Bureau. This prin-/| Civil Service Commission. A new schedule of dates for the 
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fall examinations which occur in the months of September 


and October will be furnished on request after July 15. 
Those who desire to take the spring examinations for ob- 
server in the Weather Bureau should apply before April 15 
to the Civil Service Commission for a copy of the general 
ae blank, Form 304. 

he Editor sees no reason why the public high schools and 
State colleges throughout the land should not make it their 
duty to teach enough science and modern languages to enable 
their graduates to pass these and the other examinations that 
are prescribed by the Civil Service before one can fill the 
higher positions in the Governmental service. The National 
Government has a right to look to those colleges, universities, 
and scientific schools that have been founded or fostered by its 
benevolence to provide the education needed by those who have 
to prosecute its work. 

As a university is a collection of colleges and faculties 
under one general organization, so our national “ University 
of the United States” must be nothing less than this collec- 
tion of fifty or sixty State institutions that have directly or 
indirectly received aid from the National Government. If 
the intellectual and educational status of these so-called 
State institutions were to be submitted to the general over- 
sight of the proper federal officer, in order to bring them all 
up to the required standard, as is now done with regard to 
the financial status of the Agricultural experiment stations, 
we should soon realize one of the ideals that so many have 
been looking for. 


PROMOTION FOR MERIT. 


That the Honorable the Secretary of Agriculture heartily 
approves of the efforts of the Chief of the Weather Bureau to 
maintain the service ina high state of efficiency is in no way 
more thoroughly shown than by his recent letter announcing 
that “preferment in this Bureau will be made only in recog- 
nition of merit and special fitness.” The letter was printed 
in full for the use of Weather Bureau officials in Instructions 
No. 18 of 1898; but the following paragraphs seem worthy 
of reproduction in the Monraity WEATHER Review: 


Often the saving of hundreds of lives and the protection to millions 
of dollars’ worth of property depend upon the alertness, scientific 
training, and executive ability of both subordinates and controlling 
officials of the Weather Bureau. When efficiently officered, this ser- 
vice is of such utility to the commerce and industry of the country 
that I wish it to be distinctly understood that preferment in this im- 
portant Bureau of the Department of Agriculture will be made only in 
recognition of merit and special fitness. In this way, and in this way 
only, can the Department meet the demands that are made upon the 
weather service and maintain the high standard required of its officials. 
The Department is frequently annoyed and embarrassed by letters and 

titions from extraneous sources, as in your case, which are inspired 

y employees seeking advancement to positions which they may not 
be qualified to fill or to which other employees of greater ability are 
more eligible. 

The Chief of the Weather Bureau, having a complete record of the 
work performed by each employee therein, is better able to determine 
the fitness of officials for advancement and assignment than are those 
not familiar with the details of the service, no matter how much the 
latter may have the welfare of the public service at heart. 

The annoying of United States Senators, Representatives, and other 
distinguished persons, or representative commercial bodies, with selfish 
importunities is to be deprecated, and will militate against the persons 
who may employ, encourage, or countenance such action. Officials of 
the Weather Bureau are expected to have the confidence and respect 
of prominent representative men in their localities, and it will at all 
times be ae to receive evidences of efficiency on the part of 
Weather Bureau officials and of the value of their service to the pub- 
lic; but such testimonials must not be the result of promptings or im- 
portunities of the employee interested. 

You are an observer with a fair record in one of the minor grades. 
Were you to succeed in effecting your promotion to the grade of Sec- 
tion Director over the heads of many officials of higher rank and 
superior qualifications, the same line of procedure might in course of 
time be exercised to your personal detriment and some other official 
displace you by the same method. If you have merit, it will be 


recognized in due course of time as the needs of the service render 
possible and as the comparative merits of your coworkers render prac- 
ticable and just. 

— 


AN AMERICAN METEOROLOGICAL SOCIETY. 


In order to advance the interests of any enterprise it is 
common to form an association and hold regular meetings 
for discussing the subject. Many societies, academies, and 
associations have thus contributed to the development of 
science, but it would be unfair to say that these have 
done more for science than has been done by individual 
efforts, or by the influence of universities and scientific 
schools. The formation of a voluntary association of indi- 
viduals implies that there is a common need, and that the 
association can subserve the common interest. It would not 
be wise to add to the scientific organizations or to the scien- 
tific periodicals at present existing, unless there be a reason- 
able prospect of accomplishing something desirable that is 
not done by the existing institutions. 

So far as concerns meteorology and climatology there are 
doubtless many features whose development can be especially 
furthered by local clubs, each of these to embrace the few 
persons who are especially interested in such matters, and 
can easily meet together or correspond with each other. 
Thus a club of three or four in any city or university could 
cooperate in investigating local clouds, auroras, thunder- 
storms, frost, hail, the vertical distribution of temperature, 
and numerous other local problems. A group of a half dozen 
or more stations within a few miles of each other could, by 
maintaining the most delicate seif-recording apparatus, de- 
termine on the one hand the nature, origin, and move- 
ment of the sudden variations of the barometer and their 
connection with gusts of wind and falling rain, and on the 
other hand the relations in general between the wind direc- 
tions and the isobars at that spot on the earth’s surface. 
Pairs of observers, at high and low stations, could investigate 
the weight of the intermediate column of air and its rela- 
tion to the observed pressures, temperatures, and moisture ; 
two cloud observers, or photographers, and one kite flyer could, 
by preconcerted action, determine the altitude and details of 
the clouds and their relations to sunshine and the tempera- 
ture and moisture of the layers of air in their neighborhood. 
The relation of local climate to any special crop is another 
matter of very special investigation, but the general laws 
that result therefrom must interest the whole scientific world. 
These little clubs of interested students represent narrow 
specialties, matters of which a general association may take 
cognizance, but to which it should not be confined. 

If there is to be a general meteorological society it would 
be best to have its membership include all America, i. e., the 
United States and Canada, and as far as possible Mexico, 
the West Indies, and Central America, since every part of 
this great region is mutually interested in the weather and 
the climate of the other parts. Moreover, the storms, the 
northers, the cold waves, the hot waves, the rains, and the 
general peculiarities of the successive seasons can be prop- 
erly studied only when we take cognizance of a very large 
region of atmosphere. But of course an association that 
covers so large an area can at the best have only an annual 
or triennial meeting; the interest of the members in each 
other’s work and in the general progress of meteorology 
must, necessarily, be kept up by means of an efficient 
meteorological journal whose expenses must be wholly de- 
frayed by the society. There are few, if any, scientific jour- 
nals whose subscription lists defray anything more than a 
small portion of the expense, to say nothing of the salary of 
the editor. The percentage of self-sustaining journals is 
even less than the percentage of books that pay the authors 
an appreciable income, and yet we print books and sell them 
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and buy them, for we must have them to read and study. It 
would seem that it is impossible to repay an author, in money, 
for the intellectual labor expended upon his investigation, 
essay, memoir, or volume. Equally is it impossible for the 
reader to make a financial estimate of the intellectual stimu- 
lus and mental food that he receives by reading the book. 
Our modern intellectual and scientific life is above all finan- 
cial and even utilitarian ideas. Money is very convenient as 
a medium of exchange in buying and selling ponderable 
matter, but it has no more definite relation to intellectual 
attainments than it has to pain or pleasure or the sentiment 
of justice. Meteorological journals or associations and me- 
teorological progress in genera’ ‘vill have to be prosecuted in 
the future as in the past bs sacrifice —say rather, by 
the devotion—of time and mon. 1nd personal energies quite 
independent of the utilitarian aspects of the results that 
have been or will be attained. 

In order that an American meteorological association 
should prosper with as little expense and friction as pos- 
sible, it would be best to have but one meeting annually, at 
the time and place of the August meeting of the American 
Association for the Advancement of Science. This annual 
meeting need only occupy a part of one day, leaving the 
members free to attend all meetings of the general associa- 
tion. Its time need not be taken up with the discussion of 
scientific details that can be referred to the physical, geo- 
graphical, and other sections of the Association, but it'may be 
profitably given to the consideration of matters of business 
bearing on the promotion of the general interests of this 
special branch of science. The special annual meetings of 
several societies are now held under the shadow of the gen- 
eral American Association. 

NOTES FROM THE REPORTS OF STATE SECTIONS. 
ALABAMA. 


Mr. A. M. Valerio, voluntary observer at Daphne, describes 
the smudge invented by the Meacham Bros., of Riverside, 
Cal., quoting from the Alabama report of April, 1897: 


The system is very simple. A piece of ordinary wire screen 4 feet 
square is fastened at the corners to four stakes set in the ground. Six 
inches in thickness of wet leaves or straw is placed on the screen, with 
a can of crude petroleum underneath. When the oil is ignited a dense 
white smoke arises, which soon fills the orchard, and so heavy that it 
does not rise much above the tree tops. There is an entire absence of 
sooty smoke which, in experiments in years gone by, proved objec- 
tionable because it rendered the fruit unfit for use, but in its stead is a 
white smoke. It is shown that twenty of these screen baskets are 
ample for a 10-acre orchard. 


COLORADO. 


From the special reports on snowfall the Section Director, 
F. H. Brandenburg, makes the following summary: 


The majority of the reports show that the snowfall during February 
was generally less than a foot, and, being very light, made little if any 
addition to the stock of snow at great altitudes, at best only making 
good the loss by evaporation. In the parks and hills of less elevation 
the high temperatures and bright sunshine caused not only a disap- 
pearance of the current fall, but of considerable old snow as well. A 
comparison of the averages for February, 1897, with current averages 
shows that the amount of snow on the ground in the parks and hills is 
about one-fourth as much as a year ago, and that on the highest ranges 
the depth is less than one-half that reported last year. 


MARYLAND. 


Mr. E. G. Kinsell, voluntary observer at Green Spring Fur- 
nace, Washington County, about 500 feet above sea level, 
gives an account of one of the heaviest local rainfalls. It 
occurred apparently on the 9th of August, 1887. It had been 
an exceedingly hot day and at about 5 p. m. dark storm 
clouds began to gather. About 6 p. m. it began raining 
heavily and so continued without intermission until 9:30 p. 
m. No rain gauge was at hand, but the water collected in 
buckets and barrels indicated a rainfall of 12 to 14 inches 


during that interval, both at Green Spring Furnace and at a 
point 2 miles north of it. This rainfall was confined to very 
narrow limits, covering an area that extended 4 or 5 miles 
from east to west and about 5 miles north and south. There 
was no wind whatever during the rain. Of course a great 
amount of damage was done within that area which is a few 
miles north of the Potomac River and the Chesapeake and 
Ohio Canal. 


MONTANA. 


The name of the station Hogan has been changed to Dear- 
born Canyon because its location at the base of the main 
range of the Rocky Mountains and in the mouth of the 
Canyon causes its climate to be much more like that of the 
station known by the same name than like that of the post 
office at Hogan, which is 13 miles distant. 

On January 31 the observer at Greatfalls, Cascade County, 
recorded a series of hot winds in the south and southwest 
between 11:30 a.m. and 1:45 p. m., during which the temper- 
atures rose to 58° or 71°, according to locality. The same 
hot wind was experienced over a narrow region, including 
Fort Benton in Choteau County and Fort Logan in Meagher 
County. The comparison of records at adjacent stations 
shows that the maximum temperature of 64° for January, 
reported by the Greatfalls observer, was, therefore, not an 
error, but the record of a foehn wind. The observer states: 

Strange as it may seem, the “‘ ranges,’’ 20 miles distant, have been 
covered with ice and snow during the past months, but within that dis- 
tance the ground around this locality is bare of snow and frozen only 
to a slight depth. 


MINNESOTA AND NEBRASKA. 


In both these reports we find extracts from a lecture by 
Dr. J. G. Macpherson on the formation of dew, as pub- 
lished in Symons’ Monthly Meteorological Magazine, for 
May, 1897. Mr. Macpherson’s explanations refer entirely to 
the dew observed on grass and other plants near the ground, 
and he correctly shows that this has been condensed so soon 
after its diffusion upward from the soil, that we may prop- — 
erly say that the water which forms the dew rises from the 
ground. But all the vapor in the whole atmosphere has 
risen either from the ground or from the ocean, and in gen- 
eral, whether dew is deposited on the grass or on the house 
tops or the mountain tops, it must be formed from vapor 
that originally rose from the earth or ocean. It conveys a 
wrong impression to say the dew does not fall from the air, 
for it certainly is condensed from the air upon cold surfaces. 
It is precipitation in the technical meteorological usage of 
that word, but does not fall like rain, in fact, it may be said 
to rise if it is found on the under side of acold surface. The 
drops of sap that exude from the tips of many leaves are, of 
course not dew, but from their resemblance to it are called 
“false dew.” Any attempt to measure the true quantity of 
dew must avoid including this exudation. 

WISCONSIN. 


Mr. Wilson gives a special chart and description of the ex- 
ceptionally severe snowstorm of Saturday, February 19, and 
Sunday, the 20th. The heaviest snowfall occurred along the 
eastern and southern borders of the State; the fall at Mil- 
waukee exceeded 24 inches and the drifts were from 10 to 15 
feet deep. The timely warnings furnished by the Weather 
Bureau enabled railroad officials to make ample preparations. 
The center of the storm passed south of Wisconsin, and heavy 
northeast winds backing to north prevailed at Milwaukee for 
fifty-two hours. 


THE SEMAQUIR. 
The semaquir is said to be a curious stone found in Fin- 
land that turns black shortly before the approach of rain, 
but in fine dry weather it is mottled dark and white. Chem- 
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ical analysis shows that this stone contains rock salt and 
niter, which are hygroscopic. When they absorb the a 
from moist air the surface becomes black, but in dry weather 
the moisture evaporates from the surface and leaves a little 
of the salt, which has been brought from the interior of the 
stone, in white spots on the surface. The color of the stone 
is therefore due to its irregular absorption of the moisture in 
the air, and it should be called a hygroscope rather than a 
barometer. 

The Editor would be glad to receive any confirmation of the 


preceding newspaper paragraph. 


PECULIAR MOUNTAIN STORMS. 


In the Montrnty Weatuer Review for May, 1897, page 212, 
will be found a letter from Mr. Joseph H. Struble, of Union- 
town, Fayette County, Pa., latitude 39° 45’ N., longitude 79° 45’ 
W., relative to an interesting local phenomenon. The fol- 
lowing additional letter has been received from him on the 
same subject: 

We have in this locality a peculiar kind of what we call an eastern 
or mountain storm, of frequent occurrence, and which lasts from 
twenty-four to thirty-six hours. The first indication of the ata 
ing phenomenon is the wind veering from north to east, and when due 
east it blows with great violence, apparently from over the crests of the 
Laurel Hill Range of mountains; apparently the storm is principally 
confined to a distance of about 2 or 3 miles along and from the base of 
the mountain, but prevails a considerable distance, running north and 
south atthe base. This storm is not noticed east of the mountain or 4 
miles from its base. When the storm works south, it ceases and winds 
upin rain, but never works north. The height of Laurel Hill Mountain 
Range is from 2,843 to 2,500 feet above the AtlanticOcean. Uniontown 
is about 952 feet above sea level, on the National or Cumberland road. 
The storms alluded to are of more frequent occurrence in the fall and 
winter season of the year. I have noticed that ice would form on the 
trees about halfway down the mountain, showing a colder atmosphere 
on the top of the mountain than at its base during the winter season of 
the year. If you can tell me where I can obtain a description and 
explanation of the cause of such strange phenomena, or throw all the 
light necessary to explain the matter yourself, I will be obliged. 


The Editor has already stated, in the Review for May, 1897, 
that he hesitates to undertake an explanation of any meteoro- 
logical phenomenon without a reasonable assurance that he is 
in possession of all the principal facts of the case. It is very 
much to be desired that Mr. Struble and others make a meteoro- 
logical study of the region where these interesting stormwinds 
occur. What we wish to know is the temperature and moisture 
of the air, the strength and direction of the wind,and the loca- 
tion and motion of the clouds, for some distance east and west 
of the mountain storm region. It would be especially interest- 
ing if some one would fly a small kite on the summit of the 
Laurel Hill Range and, also, at several points on the western 
slope. We think it will be found that, even though no strong 
wind is blowing near the ground between the summit and the 
belt of stormwinds in the valley at the base of the mountain, 
yet such a wind will be found a short distance above the 
ground. Whenever a strong wind blows over a mountain 
range, it descends a little on the leeward side, and, under cer- 
tain conditions, may descend like an invisible waterfall to 
the ground in the valley below. Of course, in such cases, a 
thin current of warm air clings to the leeward slope of the 
mountain, while the heavier upper air glides over it down 
into the valley below. If this descending air is cloudy at the 
start, then the evaporation of the cloudy particles will keep 
it cool until it reaches the valley, thereby neutralizing the 
warmth produced by the compression of the descending air. 
As the Laurel Hill Mountain Range is from 1,500 to 1,900 feet 


above Uniontown, the descending air may be warmed up at 
least 10° F. by compression. The barometer at Uniontown 
must be 1.5 or even 2 inches higher than at the top of the 
mountain. A cloud at the top of the mountain whose tem- 
perature is 32° F., and which is, therefore, composed of parti- 
cles of water that are ready to turn into ice whenever they 


come into contact with any solid substance like the branches 
of the trees, would, if carried down with the descending 
winds, deposit ice or sleet during the upper half of its course, 
but, eventually, having evaporated the remaining particles, 
would strike the bottom lands as a raw wind whose tempera- 
ture is slightly above 32°, and, therefore, warmer than the air 
halfway up the mountain. 

A mountain range is not absolutely essential to the forma- 
tion of these descending currents, they form a very conspic- 
uous feature on the southwest and southeast sides of every 
general storm center, where cold, cloudy air is systematically 
pushed rapidly forward over warm, moist layers near the 
ground; of course, eventually the denser air descends, some- 
times rapidly and sometimes on a very gentle decline. The 
rapid descents give us the gusty weather and the spits of 
snow or dashes of rain that precede the approach of the cold 
wave or the belt of clearing, cool, dry weather; the gentle 
descents give us a beautiful series of undulations in the thick 
stratum of clouds that may extend from 100 to 500 miles 
over the land. In general, the violent short-lived gusts on land 
and sea, whether in the midst of general storms or in clear, dry 
weather, represent masses of air that are descending by their 
own density through the surrounding air, and at the same 
time going forward with considerable velocity. When such 
descending masses strike the earth, they rol] along for a short 
distance, the barometer suddenly rises a little; the denser air 
lifts up the warmer air, spreads out in al] directions, and 
keeps its place permanently near the earth as a thin, flat layer 
until, having received a little heat from the soil or the ocean, 
it is ready to be pushed up by the next cold gust that de- 
scends. This process goes on perpetually in the atmosphere 
on every scale of magnitude; the little “catspaws” on the 
water, the flurries of dust on the roadway, the foehn and the 
dry chinook winds, the gusty winds with spits of snow in the 
spring and autumn, the gusts with which the cold waves or 
northers begin, the straight line gusts that Hinrichs calls 
“derecho,” the gusts that precede thunderstorms, the har- 
mattan and the tornadoes of the west coast of Africa, the 
pamperos of South America, the trade winds of the tropics, 
are among the many illustrations of descending winds, some 
of which continue as horizontal winds for a long time after 
they reach the earth. 

In a mountainous country where the hills are arranged in 
ridges so regularly as throughout the Appalachian Range, 
there is, so far as we can see, no reason why there should not 
be many cases similar to that of Uniontown. The descend- 
ing air over Uniontown should, as it proceeds westward, rise 
again and, eventually, form a cloud, even if there be no spe- 
cial hill to the westward. In Espy’s “ Philosophy of Storms,” 
page 552, a book that will, doubtless, be easily accessible to 
any voluntary observer in Pennsylvania, the so-called Helm 
wind of Crossfell, England, is explained essentially as fol- 
lows: The Crossfell range of hills runs nearly north and 
south; whena violent east wind blows, the air on the west, or 
leeward slope, curves downward, as it does in passing across a 
hollow between two mountains, and is felt over a long nar- 
row region on the west side of the mountain range. Over 
this windy region there is no cloud, but on the west of this 
region a distinct cloud is seen, always in the same position 
and called the “ Bar,” while on the east side of this region 
there is a cloud called the “Helm.” This Helm cloud is 
simply the bold, clearly defined end of a series of clouds ora 
roll of cloudsextending eastward behind the Helm. A simi- 
lar series of clouds extends westward from the Bar. The 
open space overhead between the Helm and Bar extends 5, 
10, or even 30 miles north and south, and is from one-half to 
five miles wide. It is simply an elliptical opening over the re- 
gion where the descending cloudy air is so warmed up by its 
descent that the cloud mostly disappears; only small pieces 
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are occasionally seen, passing rapidly from the Helm over to 
the Bar, showing that a strong east wind prevails there. 
Above this open space, in the open stratum of clouds, one 
may often see a higher stratum which is evidently so high up 
that it is above the influence of the valley and the lower 


winds. 


LUNAR RAINBOW. 

A brilliant lunar rainbow was observed at Louisville, Ky., 
on February 27, between 8 and 10 p. m._ As described by 
Weather Bureau Observer O’Connor a small circle appeared 
first, formed in the thin fibrous clouds that were moving from 
west to east. As these spread over the heavens a large circle 
of about 40° in diameter was observed encircling the zenith 
at 8:20 p.m. As the moon descended in the west this cir- 
cumzenithal circle increased in diameter until at 9:10 p. m. it 
was about 60° in diameter, after which it began to fade away 
in the east, and by 9:50 had entirely disappeared. The circle 
about the moon itself at no time exceeded 6° in diameter. 
When first formed it appeared to be a true circle, but as the 
moon approached the horizon it became oblong and finally, 
before disappearing, had dwindled into a mere line, passing 
vertically through the moon at about 10 p.m. In the earlier 
stages the circle around the zenith had a greenish tint. 

WATERSPOUT. 

According to an extract from the San Francisco Call, the 
British bark Fairfield, of Glasgow, encountered on her trip 
between Shanghai and Tacoma a waterspout and hurricane 
that stripped her bare of canvas. The Fairfield passed within 
a quarter of a mile of this waterspout when about a week 
out from Shanghai, viz, on February 10. The sky became 
suddenly overcast and soon an electric storm was raging. 
The sky darkened and the wind came in puffs of hurricane 
violence. An attempt was made to turn the ship northward 
but it was too late to escape the storm. In a very few min- 
utes an immense black funnel cloud went swirling by, strik- 
ing terror into every one aboard. There was an awful roar 
and the water seemed to be sucked from the ocean up to a 
height of 300 feet. Had the Fairfield been in the path of 
the waterspout she might have been destroyed in a twinkling. 
An hour after the waterspout passed the sun was shining and 
the ship was sailing through a peaceful sea as though nothing 
had happened. The vessel was in the most violent part of 
the storm for about forty minutes. 


PHOTOGRAPHS OF METEOROLOGICAL PHENOMENA. 


The Weather Bureau has received from Mr. 8S. B. Strong, 
voluntary observer at Setauket, N. Y., a small photograph of 
the parhelia observed at that place on February 2, 1898, at 
4:50 p.m. It is very interesting to find that not only the 
mock sun, but even the vertical and horizontal bands of light 
and a portion of the circular halos can be traced on this 
picture, and Mr. Strong’s success in this work leads us to 
encourage other amateur photographers to attempt to pre- 
serve similar beautiful optical phenomena that are especially 
frequent at our western stations. But, in order to make these 
photographs of any use in the investigation of the halo 
phenomena, it will be necessary for the observer to devise 
some way by which to secure on this same plate some means 
of making accurate observations of the apparent angular dis- 
tances. For instance, the present photograph shows the 
mock sun located about an inch and three-quarters to the 
right of the real sun. If we knew that the camera was 
pointed midway between the two, and that the focal length of 
the lens was about three inches, then we might figure out that 
the apparent angular bearing of the mock sun was about 30° 
to the right of the true sun. The photograph also shows 


both these suns elevated about one-third of an inch above the 
hills in the distant horizon, which we may figure out to be 
equivalent to an apparent angular altitude of about 10°. 
But what the meteorologist wants is the angular altitude 
above the true horizon below these hills, and the angular 
distance between the true sun and the mock sun; in fact, 
all the measurements relating to halos and parhelic circles 
must be given in angles. An ordinary photograph is merely 
a good witness to the fact that a halo occurred; it must be 
accompanied by some basis for angular measurements before 
it can be of any further use to the meteorologist. A com- 
mon method of accomplishing this object consists in placing 
in front of the camera a framework of wires stretched at 
right angles to each other and so placed that one set is 
strictly horizontal and the other vertical. The intersection 
of the middle wires on the frame should be directly in front 
of the camera, and be photographed in the middle of the 
plate when the axis of the camera is exactly horizontal, as 
determined by a spirit level or plumb line. If we know the 
distance of the center of the wire frame from the optical 
center of the lens, we can easily calculate by trigonometry 
the angle subtended by the respective wires. If now, in this 
position, a photograph of the framework is taken on one of 
the plates that just fits into the plate holder, we find the latter 
covered by the pictures of the wires intersecting each other 
in a network. In general, the images of the wires will not 
appear straight but slightly curved, depending upon the lens 
that is used. Nevertheless, we know that every point along 
any one of the horizontal wires is at a known distance above 
or below the center of the plate and every point on any one 
of the vertical wires is at a known angular distance to the 
right or left of the center. Such a plate as this negative can 
now be preserved for future use. Whenever a landscape is 
photographed and measurements are desired the negative 
containing this network of lines is laid upon the landscape 
negative and a print of the two combined is taken, on which 
measurements of angular distances can be made with ease. 

When this method is to be applied to clouds or other ob- 
jects where the axis of the camera must be tilted upward, it 
is convenient to attach the camera, as a whole, to some alti- 
tude and azimuth instrument. If this is done with great 
accuracy it constitutes the apparatus known as “the photo- 
grammeter” which has been much used during the past few 
years in the international cloud work. This apparatus be- 
comes rather expensive when well made, but is universally 
applicable to photography of clouds, halo phenomena, water- 
spouts and tornado clouds, meteors or shooting stars, flying 
birds, kite work, and to sketches—we regret not to be able to 
say photographs—of the aurora borealis and the zodiacal 
light. It is evident, therefore, that our voluntary observers 
who possess cameras will contribute to exact meteorology in 
proportion as they obtain the additional equipment needed to 
attain accurate angular measurements. 


GREENWICH NOON. 


A voluntary observer, referring to a paragraph in the 
Monturty Wearuer Review for August, 1897, and which has 
been repeated in the introduction to succeeding Reviews, 
inquires: “ When it is 12 o’clock noon at Greenwich, is it then 
exactly 7 o’clock a. m. at stations 75° west of Greenwich ?” 
To this question we answer, “Yes.” Every 15° of longitude 
corresponds to one hour of time. The earth rotates on its 
axis—that is to say, any point describes a small circle of lati- 
tude around the earth’s axis, or 360° in twenty-four hours, or 
at the rate of 15° per hour. When the Greenwich meridian 
passes through the sun, that is to say, when it is “mean noon ” 
at Greenwich, then a station like Philadelphia, 75° west of 
Greenwich, is still five hours distant from the sun, and has 
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at that time 7 a. m.; a station in longitude 90°, such as New 
Orleans, is then six hours from the sun, and its clocks there- 
fore indicate 6 a. m.; Denver, on the one hundred and fifth 
meridian, is seven hours from the sun and has 5a.m.; Carson 
City, on the one hundred and twentieth meridian, which is 
eight hours from the sun, has 4 a.m. 
One of the great reforms of the last twenty years has been 
silently advancing, until now it pervades all civilized nations. 
This amounts virtually to an international agreement that 
longitude and time shall be, as far as practicable, referred to 
the Greenwich meridian. As with railroads, so now with indi- 
viduals, watches and clocks are no longer set to so-called astro- 
nomical local time, but to the time appropriate to the nearest 
whole hour from Greenwich. Thus,in the Atlantic States, we 
use seventy-fifth meridian time, but in the Mississippi water- 
shed ninetieth meridian time, except, perhaps, in the western 
portion, where the one hundred and fifth meridian is adopted. 
For many years meteorological observations have been made 
simultaneously in all parts of the globe, and in the majority 
of cases at 1 p.m., Greenwich time, but ina few cases at noon. 
oo 


WHIRLING ALTO-CUMULUS CLOUDS. 


The Weather Bureau Observer at San Diego, Cal., forwards 
the following extract from his daily journal for February 20, 
1898 : 


An hour before sunset, or about 7:45 p. m., a narrow strip of fog was 
observed on the western horizon; above this, extending probably 35° 
was a bank of alto-cumulus cloud. From the upper edge of this cloud 
whirling alto-cumulus took their flight one by one. These peculiar 
clouds, mentioned by Mr. McAdie in the Montuty Weartuer Review, 
were beautifully formed and their rotary motion was almost apparent, 
the whirl from the time of formation to their dissolution in the upper 
region of alto-cirrus cloud lasted but four or five minutes. 


CORRECTIONS. 


Mr. R. DeC. Ward, who has lately returned from a visit to 
the Harvard College observatory meteorological stations in 
Peru, kindly calls attention to an error in the Montruiy 
Wearuer Review for December, in the foot-note on page 
540. The altitude of the station at Echarati is 3,300 feet; the 
altitude, 11,378, as given in this foot-note, belongs to the sta- 
tion at Cuzco. 

On page 541, line 4, for “1875” read “ 1895.” 

Mr. Morrill calls attention to the legend on Chart IV of the 
January Review: The station temperatures are reduced to sea 
level by using a date that varies with the season of the year; 
it is 2° on the average for the whole year, but is 1.5° during 
December, January, and February. 


RECENT EARTHQUAKES. 


Prof. E. W. Morley, of Cleveland, Ohio, reports that no 
seismic disturbance was recorded there during February. 
There was also none recorded at the Weather Bureau on the 
Marvin seismoscope. 

The following earthquakes have been reported: 

2d, near Brinnon, Wash., slight shock of earthquake at 6:30 


p. m. 
20th, Corinne, Utah, earthquake at 5 p. m. 
22d, Ellensburg, Wash., earthquake at 5:30 a. m. 


Fesrvuary, 1898 


FRANK BURKE. 


Frank Burke, Local Forecast Official and Director of the 
Kentucky Section of the Climate and Crop Service, Weather 
Bureau, died at the home of his father, William H. Burke, at 
Watertown, Mass., on February 3, 1898, at the age of 36. He 
was born at Lowell, Mass., and was educated in the public 
schools of Boston and the Massachusetts Institute of Tech- 
nology. He entered the Signal Service (now Weather Bu- 
reau) on May 11, 1880, and, after pursuing the prescribed 
course of instruction at Fort Whipple, Va., was assigned to 
duty as station assistant. For his good work he was succes- 
sively promoted to the grades of first-class private, corporal, 
and sergeant in the military-meteorological service, and on 
July 1, 1891, he (with others) was transferred to the civilian 
position of observer in the Weather Bureau, by the Act of 
Congress transferring the meteorological duties of the Signal 
Service to the Department of Agriculture. In December, 
1892, he was advanced to the grade of local forecast official, 
and on January 1, 1897, he received promotion to the im- 
portant position which he held at the time of his death. He 
served at the following-named stations: Des Moines, Iowa; 
Helena, Fort Missoula, Crow’s Nest, and Fort Maginnis, 
Mont.; Columbus, Ohio, and Louisville, Ky.; at the latter 
point he founded the Kentucky Section of the Climate and 
Crop Service. 

r. Burke took an ardent, active, and intelligent interest in 
the work to which he gave so many years of his life, and by 
his death the Weather Bureau sustains the loss of one of its 
most trustworthy, efficient, and valued officials. 


WILLIAM E. BUTLER. 


Mr. William E. Butler, Observer, Weather Bureau, died on 
February 25, 1898. This announcement will be received with 
sadness by all who knew him. 

Mr. Butler entered the meteorological service by enlistment 
in the Signal Corps in January, 1886, and was assigned to 
Fort Myer, Va., for instruction, thence to the Central Office 
in Washington, D.C., for clerical duty for a short period. In 


October, 1886, he was transferred to the station at Chicago, 


Ill., as assistant, following which he served in the same ca- 
pacity at Jacksonville, Fla.. Memphis, Tenn., and Atlanta, 
Ga. In March, 1892, he was placed in charge of the station 
at Vicksburg, Miss., and in December, of the same year, 
he was transferred to Hannibal, Mo., and placed in charge of 
the station there. He remained at Hannibal until August, 
1895, when poor health made it necessary for him to seek a 
change of climate, and he was sent to the Denver, Colo., sta- 
tion as assistant. He remained there until June, 1896, when 
he was transferred to Omaha, Nebr., as assistant. He re- 
mained at Omaha only a few months when failing health 
again made it necessary for him to secure an assignment to 
a station of higher altitude. Accordingly he was sent to 
Salt Lake City, Utah, as an assistant. Here he faithfully 
performed his duties until September 28, 1897, when his 
weak physical condition compelled him to quit work. He 
went to Denver, Colo., to be with friends and receive medical 
treatment, where he continued to grow weaker, although 
hopeful to the last. 
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METEOROLOGICAL TABLES AND CHARTS. 
By A. J. Henny, Chief of Division of Records and Meteorological Data. 


Table I gives, for about 130 Weather Bureau stations 
making two observations daily and for about 20 others 
making only one observation, the data ordinarily needed for 
climatological studies, viz, the monthly mean pressure, the 
monthly means and extremes of temperature, the average con- 


ditions as to moisture, cloudiness, movement of the wind, and 


the departures from normals in the case of pressure, tempera- 
ture, and precipitation, the total depth of snowfall, and the 
mean wet-bulb temperatures. The altitudes of the instru- 
ments above ground are also given. 


Fesrvary, 1898. 


tary observers, the highest maximum and the lowest minimum 
temperatures, the mean temperature deduced from the average 
of all the daily maxima and minima, or other readings, as in- 
dicated by the numeral following the name of the station; the 
total monthly precipitation, and the total depth in inches of 
any snow that may have fallen. When the spaces in the 
snow column are left blank it indicates that no snow has 
fallen, but when it is possible that there may have been 
snow of which no record has been made, that fact is indi- 
cated by leaders, thus (....). 

Table III gives, for about 30 stations furnished by the 
Canadian Meteorological Service, Prof. R. F. Stupart, director, 
the means of pressure and temperature, total precipitation 
and depth of snowfall, and the respective departures from 
normal values, except in the case of snowfall. 

Table IV gives, for 26 stations selected out of 113 that main- 
tain continuous records, the mean hourly temperatures de- 
duced from the Richard thermographs described and fig- 
ured in the Report of the Chief of the Weather Bureau, 1891- 


92, p. 29. 

Table V gives, for 26 stations selected out of 104 that main- 
tain continuous records, the mean hourly pressures as auto- 
ioe, | registered by Richard barographs, except for Wash- 
ington, D. C., where Foreman’s barograph is in use. Both 
instruments are described in the Report of the Chief of the 
Weather Bureau, 1891-92, pp. 26 and 30. 


Table VI gives, for about 130 stations, the arithmetical 


means of the hourly movements of the wind ending with the 
respective hours, as registered automatically by the Robinson 
anemometer, in conjunction with an electrical recording 
mechanism, described and illustrated in the Report of the 
Chief of the Weather Bureau, 1891-92, p. 19. 

Table VII gives, for all stations that make observations at 
8 a. m.and 8 p. m., the four component directions and the 
resultant directions based on these two observations only and 
without considering the velocity of the wind. The total 
movement for the whole month, as read from the dial of the 
Robinson anemometer, is given for each station in Table I. 
By adding the four components for the stations comprised in 
any geographical division the average resultant direction for 
that division can be obtained. 

Table VIII gives the total number of stations in each State 
from which meteorological reports of any kind have been re- 
ceived, and the number of such stations reporting thunder- 
storms (T) and auroras (A) on each day of the current 
month. 

Table IX gives, for about 70 stations, the average hourly 
sunshine (in percentages) as derived from the automatic rec- 
ords made by two essentially different types of instruments, 
designated, respectively, the thermometric recorder and the 
photographic recorder. The kind of instrument used at each 
station is indicated in the table by the letter T or P in the 
column following the name of the station. 

Table X gives a record of rains whose intensity at some 

riod of the storm’s continuance equaled or exceeded the 

ollowing rates : 
Duration, minutes.. 5 10 15 2 % 30 3 40 45 50 60 80 100 120 
Rates pr. br. (ins.).. 8.00 1.80 1.40 1.20 1.08 1.00 0.94 0.90 0.86 0.84 0.75 0.60 0.54 0.50 

In the northern part of the United States, especially in the 
colder months of the year, rains of the intensities shown in 
the above table seldom occur. In all cases where no storm 


of sufficient intensity to entitle it to a place in the full table 
has occurred, the greatest rainfall of any single storm has 
been given, also the greatest hourly fall during that storm. 
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Table II gives, for about 2,700 stations occupied by volun-| Table XI gives the record of excessive precipitation at all 


stations from which reports are received. 
NOTES EXPLANATORY OF THE CHARTS. 

Chart I—Tracks of centers of high pressure. The roman 
letters show number and order of centers of high areas. The 
figures within the circles show the days of the month; the 
letters a and p indicate, respectively, the 8 a. m. and 8 p. m., 
seventy-fifth meridian time, observations. The queries (?) 
on the tracks show that the centers could not be satisfactorily 
located. Within each circle is given the highest barometric 
reading reported near the center. A blank indicates that no 
reports were available. A wavy line indicates the axis of a 
ridge of high pressure. 

Chart IIl.—Tracks of centers of low pressure. The roman 
letters show number and order of centers of low areas. The 
figures within the circles show the days of the month; the 
letters a and p indicate, respectively, the 8 a. m. and 8 p. m., 
seventy-fifth meridian time, observations. The queries (?) 
on the tracks show that the centers could not be satisfactorily 
located. Within each circle is given the lowest barometric 
reading reported near the center. A blank indicates that no 
reports were available. A wavy line indicates the axis of a 
trough or long oval area of low pressure. 

Chart III.—Total precipitation. The scale of shades show- 
ing the depth of rainfall is given on the chart itself. For 
isolated stations the rainfall is given in inches and tenths, 
when appreciable; otherwise, a “trace” is indicated by a 
capital T, and no rain at all, by 0.0. 

Chart IV.—Sea-level isobars and isotherms, and resultant 
winds. The wind directions on this Chart are the computed 
resultants of observations at 8 a. m. and 8 p. m., daily; the 
resultant duration is shown by figures attached to each arrow. 
The temperatures are the means of daily maxima and minima 
and are reduced to sea level. The pressures are the means of 
8 a.m.and 8 p. m. observations, daily, and are reduced to sea 
level and to standard gravity. The reduction for 30 inches of 
the mercurial barometer, as shown by the marginal figures for 
each degree of latitude, has already been applied. 

Chart V.—Hydrographs for seven principal rivers of the 
United States. 

Chart VI.—Surface temperatures; maximum, minimum, 
and mean. Lines of equal monthly mean temperature in 
red; lines of equal maximum temperatures (broken) in 
black; and lines of equal minimum temperature (dotted) 
also in black. 

Chart VII.—Percentage of sunshine. The average cloudi- 
ness at each Weather Bureau station is determined by nu- 
merous personal observations during theday. The difference 
between the observed cloudiness and 100, it is assumed, repre- 
sents the percentage of sunshine, and the values thus obtained 
have been used in preparing Chart VII. 

Chart VIII.—The total snowfall. This is based on the re- 
ports from all available observers and shows the depth of 
the snowfall during the month in inches. In general, the 
depth is shown by lines and areas of equal snowfall, but in 
some cases figures are also given for special localities. 

Chart IX.—Depth of snowon ground. This chart is based 
essentially upon reports from regular and special observers 
and shows the depth of snow lying on the ground at the end of 
the month, which is, therefore, the accumulated excess of the 
snowfall over its loss by melting, evaporation, and settling. 

Chart X.—Curves of the meteorological elements at the 
Royal Alfred Observatory, Mauritius, during the passage of a 
cyclone on December 4 to 6, 1897. 
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Tas_e I.—Climatological data for Weather Bureau Stations, February, 1898. 
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| Precipitation, in 
| plat 
Stations. 3 | | a 
| 
ia | |e |& 
New England. BRE | | | | 
Eastport ...... 7669 74 20.98 30.07 + pill 6.0 4 6.37 t 16 9, 764 ne. | 1 18 23.5 
Portiand, Me....... 108 81 89 29.92 30.03 27.6 + 3.0 7.61 4+ 10 5,491 nw. 16 ! 18.0 
RE ...... 872 15 65 29.10 30.10 +f 21.6 + 5.6 —21 8.72 (+ 14 5,893 nw. 16 4 16 43.3 
1295115 181 29.92 30.06 + 32.8 + 4.8 5 4.81 + 10 7,733 ne. | { 14 11.5 
14 48 80.05 | 30.06 34.0 | +- 3.0 12 1.87 |— 12 7,607 se. 21 11 12 1.7 
oes 2251 2.8 9 4.14 + 10 9,206 nw. 11 4 6.4 
27 39 48 30.05 30.08 +Hp1 383 + 2.5 5 5.20 + 12 10,007 e Wh 6 5.4 
107 118 140 29.96 30.08 — H 2 | 2 + 13° 6, 452 w. 16 10 13 6.6 
113 29.99 30.11 +93 20 + 3.8 —6 57 + 11 ses se. | 5 7 15 23.5 
—3 51 15 w. |16 5 13 17.7 
326 20.74 30.09 — Ey 1.5 5 06 + 14 556 w. 16 10 12 2.5 
104 29.71 30.14 3 — 0.7 6 60 — 893 nw. 16 i! 1.3 
184 20.98 30.11 38 + 2.1 915 nw. 16 12 8 0.7 
76 30.06 30.12 4+ fe 3 + 0.7 7 _ 347 nw. 16 15 5 0.9 
30.11 | 30.13 — 0.4 1240 14 221 7 
82 29.99 30.13 3% — 1.0 12 43 «410 1668 sw. 16 15 8 
76 30.02 30.15 +5 — 0.8 12244 2 032 nw. 16 12 T. 
88 29.40 30.17 + | 5 — 2.5 1048 «68 _ 164 nw. 15 18 3 0.1 
9 30.09 30.16 +. — 2.0 1249 15 an 5 nw. 15 19 6 
|. 12 48) 11 w. 15 15 6 T. 
76 29.31 30.16 +. — 3.5 12 12 1 4, 282 w. 125 14 
36 30.13 30.14 +. — 2.0 1250; 2 2 5 10, 018 w. /16 17 
101 20.77 30.18. — 3.1 1150 4 2 2 |— 3.6 8, 547 nw. 15 13 4.5 
90 30.08 30.17 +. ; — 4.2 1255 18 2 7 0.0 5, 228 w. 16 16 3.4 
92 30.14 30.19 +. — 2.7 12 57 6 2 1 — 2.8 6,71 nw. 16 15 3.4 
103 29.97 30.17 +. 1 — 4.3 1258 199 2 3 — 3.4 4, 350 w. | 15 15 3.6 
89 30.08 30.18 +. — 3.1 18 61 2B 2 | — 2.5 5, 738 nw. 15 15 3.7 
8 30.13 30.18 +. — 126 @ 2 4, 805 sw. 17 Ht 
. 30.14 . — 3.1 2071 4 2 \ —1.6 5 6,915 8. 18 13 13 2 3.6 
30.14 — 2.8 2 2 —1.4 3 8,318 n 11411 8 40 
90.17 19 70 31 2 3 4,509 nw. 19 16 10 2 
— 6.3 | 
| 1, 30.20 +. — 4.8 11 3 Ge — 4.3 5 nw. 15 14 4.3 T. 
30.19 +. — 3.6 15 2 7 sw. 17 16 3.1 
. 30.20 +. — 2.2 15 2 +09 9 se. 17 13 2.9 
30.18 +. — 3.5 10 2 -—3.0 7 se. 11 17 3 T. 
30.15 + 0.2 3 —1.8 7 se. 17 17 
30.18 + — £5 2 +17 7 sw. 19 18 
+ 9 1.3 
249 77 30.15 + .02 53H + 3 wi —1.8 6 se. 10 
481 63 30.14 + .02 46 + 3 (i —28 5 e. 10 
302 71 30.18 +. .04 3 1 w. 
2 42 30.13 + .02 6 3 | 7 ni t : 
42, 35 90.18 + ! 8 + 8 n : 
510 54 90.15 + + 3 + 6 s 3 
704 95 30.13 + .01 + 3 3 | 7 8 3 
106 7 | 3 ( 9 
10 — 3 —48 6 
140 3 1 —3.5| 9 0 
128 — 3 —4.7) 5 - | 15, 18 
75 4 36.0 + 3 — 1.3 | 10 5 4 
114 2 38. 3 —2.6 9 15 9 
72 ¢ 3 herd sw. 10 
22 ( 3 7 —2.1 13 nw. 15 6 
152 1 46 30.16 3 —1.5 nw. 15 7 
87 1 30.14 3 1.67 — 21 12 nw. | 15 5 6.4 
116 1 .21 80.15 1 3 1.60 — 1.2 10 sw. 24 4 7.! 
7 46 «30.18 0.9 2 2.24 —0.8 15 nw. 15 1 7. 
ion. 1.4 2.56 — Ql 8. 
sees 178 206 29.22 30.09 2.8 6 1138-3 2 2.97 | 1 | 2 sw. 2% 0 10 18 7.5 
76 87 29.68 30.07 2.0 2 2.61 17 n. 15 1 5 2 8.3 
eahes 81 90 29.48 30.07 8.0 68 1133 —2 2 3.08 + 16 sw. 12 1 10 17 8.3 
eveee 92 102 29.30 30.10 1.3 64 1134 —1 38 2.02 — 15 n 15 1 6 21 81 
190 201 29.24 30.11 1.3 64 8 2.62 19 nw. 15 5 5 18 7. 
sass 62 74 29.39 30.11 0.9 6 1133 —3 38 2.29 — 12 sw. nw. 15 0 4 24 8&§ 
shane 122 127 20.34 30.10 0.4 61113 —5 8 1.65 — 13 sw. sw. 11 6 3 19 7.5 
Detroit ...... F 160 166 29.27 40.10 0.2 56/1132 —4/ 1 3.27 + 14 sw. n. 15 5 5 18 7. 
Upper Lake ri. 3.0 2.37 + 7. 
wen 61 65 3.7 2.41 + ; 7. ) 
55 | 64 1.2 3.12 8. 
70 108 x 2.6 2.99 6.8 
58 | 65 5 5.3 1.77 8. OR 
eee 274 8 0.8 2.59 5.7 
ial 06 149 x 2.3 3.36 +1 5 
Greenbay.......... 99 2.38 & 5.0 1.09 —1 4 
106 29.28 2.7 0.29 — 
North Dakota. 7.5 0.59 0.0 
Moorhead. ....... 60 29.06 30. 9.7 0.54 — 0.3 
Bismarck .......... 29 28.26 30. 6.4 0.48 — 0.1 
Williston .......... 1 15 | 31 30. 6.3 0.74 + 0.4 
Upper Miss. Valley. | 2.6 1.58 |— 0.4 
14 124 20.14 5.0 1.69 |+ 0.8 
La Crosse........+. 70 | 78 |....... 1.5 1.16 0.0 6-3 
Davenport......... 71 | 79 | 29.41 1.3 1.86 |+ 0.3 7.3 
Des Moines 8S 29.16 3.1 0.82 0.5 | 4.1 
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TaB_e I.—Climatological data for Weather Bureau Stations, February, 1898—Continued. 
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TaB_e II.— Meteorological record of voluntary and other cooperating observers, February, 1898. 
Temperatu Precipita- | Precipita- _ Temperature. | Precipita- 
(Fahrenheit. tion. tion. (Fahrenheit.) 
| 
3 is | 3 | 5 
: = 3 | = & 
labama | —Cont’ ° ° c | Ins. Ins. | ‘ornia—Cont’d. ° ° ° Ins. | Ine. 
Ashville + & | salph 0.06 | 96 | 87 | 547 0.62 
Bermudat 77 20 50.6 | 4.29) T. = phu ng ee 30 | 42.4 | 18.55 
Eufeuiac?. | 18 | 47.8) 2.01. 8 | 35.5 0.30 | 3.0 rod 
Blas) Brinkley | 48.4) 1.95 | | Goshen ®*............ 76) 32/516 0.93 
Biss | ...... Grand Island **.... 70| 37 /52.5 2.51 
15/425| 1.49 T. | Camdendt.. 20 50.6 2.33 8. 64 
17/50.7| 415| Canton®!.. | | Greenvillet ... 2040.9 7.97! 9.5 
73°, 24°| 50.7*| 2.89 T. | Conway. . 15 | 46.6 1.85 | Healdsburg * 68 33/49.6 8.71 
74! 0.9 T. | Corning... 40 | 41.1| 4.76| T. || Hill Ramoh 1.45 
21/482) T. | Dallas... 14/466 213) Hollister ..... os 
| t 19, 50.2 1.98) Indio*#........ 89 389/58.8 0.00 
T. | Fayettevillet 9/426. 0.73. Towa Hili®!. .......... 68 8.10 
Mount Willing? 8 280 Forrest 44.6 2.35 74-380 | 49.6 4.91 
Opelika? | Hot 71 16 48:8 1.02 | King 1.30 
Pushmatahat........ 76| 21 | 49.8 T sees Ferry 7 1.38 | | | 
Magnolia 2 521 T. 96.8 |....... 
Tuscaloosat........ 70 2 45.9 1.46 | 2 64 . 35 9.1 730 
70 14 | 47.5 2.02 | 7.8 | ae 
cele in 1.21 | Malakoff 2845.7 13.08 8.0 
Dam. 4| 0.00 | Osceola 68 43.2 3.47 | | 0.71 
Arizona, Canal Co. Ozark ¢ 69 | 4/46.8 1.5 Mohave®® 76 30 | 51.4 T. 
Buckeye? ‘9| 0.00 Pocahontast OB) 42.2) 5.98 | T. Mutah 1.00 
Calabasas ....... | 93 | 90181. Pocahontas? ...... utah Flat... 1-00 
Casa Grande *®..........; 70 4 | 57.5) 0.00 | Nevada City... 
0.00 | ..... ....... 2.43 | North 78) 88.6 | 
Dragoon |" 80 | 51.0) 0.00 Silver Springs + ......... 70| 9/41.4| 0.47| T. | NorthSanJuan*’......) 72) 32/482) 8.72 
0. Spielervill 70; 15 46.2. 1.88 Oaklanda ...............| 70| 38/514) 2.85 
Goel Solana] ---y 7%. 163 T 80 | 5O| 61.4! 0.00 
taff 0.45) 4.5 | 17 | 46.2) a2 | 47-4 | 5-80 
T. Washin 1.9%) T. | 32 | 52.2 6.08 
Wiggs * 7 16/49.0 1.30 30/51.0) 1.55 
| | 804 | O00 40.7 0.89 | 82 | 51.7) 8.28 
ott | 72) 90/52.7| 1.69 9.44 16.5 
ote 72 48.8 0.92 Placerville ------- 66! | 46.4) 6.18 
0.00 Point Ano Nuevo L. H..|..... 0.96 
80| 38/57.2| T | Bear Valley 10.44 43.0 Point Arena 7.14 
Mour 49.2) 0.17 Berkeley 98| 81.8] 8.98 Point Bonita L. H.......|.... 3.44 
— “Bishop? 19/43.6) 0.13 Point Conception L. ges 
Ovo Blagg 38/58.0| 0.13 Campbell ...... | 2.40 Point Loma L. | 0.00 
St. Helena Ranch 0.19 no ~ S| wel ee 
| Crescent City? 62! 29! 48:4! 18:00 & 
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Il.—Meteorological record of and other cooperating observers—Continued. 


Stations. 


California—Cont'd. 


Roe Island L. H...... 
ood 


Salinas *®............ 


San Luis L. H........... 


San Mateo*?............ 
San Miguel*®............ 
Santa Barbaraa........ 
Santa Barbara L. H..... 
Santa Claraa’...... $6060 


Santa Monica*®........ 


Santa Paula... ......... 


Santa Rosa*®........... 


8. E. Farallone L. H..... 
Stanford University '... 
Stockton a ...... 


Venterat 


Volcano Springs *°...... 
Walnut Creek........... 
West 
Westpoint. . 
Wheatlandt . 
Williams **.......... 
Wilmington *>....... 
Wire Bridge*®........... 


Collbran. 


Fleming 


Gleneyriet 
Grand Junction +.. 
Greeley t 
Gulcht ..... 
Gunnison...... 
Hamps .....- 
Hoehne. 
Hol yoke 
Holyoke (near)...... 
UZO 
Lake Moraine+........ 


Las Animast...... bees 
(near) *+i.... 


ican 


Temperature. Precipita- Temperature Precipita 
Temperatu 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) 
eis 
Ay | Bp Stations Fy | Stations. By | 
gig zo zo | 2 
| 
| © Ins. | Ins. Colorado—Cont’a. | © | | © | Ine orida—Cont’ o | | o 
1.53 Manitou Park...........| 55 0.27 | || se} | 
7 46.2 3.80 Millbrook 56 —9 0.9) 10.0, 77 | 2.01 | 
70 | 52.4 3.46 | Minneapolis t ........... 7 4/ 40.2 0.05 0.5 Tallahassee t........... 7 | 26 | 53.9| 3.06 | 
55.2 1.58 Moraine B04) 1-05 | 10.5 | Tarpon Springs +......... 81| 28|58:1| 1.50 | 
83 | 29/53.6 0.49 Parachutet.......... +... 0.00 0.0 
79 40 | 55.9 20 Rangel 43 | 14.1! 0.42) 6.0 Adairavilie 0.73 
69 87 | 52.6 3.04 | |) 79 | 20 | 55.2 2 06 
7% 31/49.9 1.17 Rockyford...... .... 122 38.4! 0.00 0.90 Allentownt 16 | 47.8 1.02 
8 55.9 (0.97 2.54) 95.5) Americus... | 17 | 48.2) 1.64 
0.78 Saguachet..... .......| “2 0.10 1.0 Athens t.... 68 16 41.0) 0.66 
2.12 64| 8|83.8| 1.00| 10.0 | Belleville 15 | 49.7 0.76 
si 2.67 58 | —10| 27.2 0.05) 0.5 Blakelyt. 74) 24) 50.6 2.13 
2.79 | Santa Clara*!...........| 578/306) 1.80 19.0 Brag...... 78 | 14 | 48.1 | 0.80 
7% 84 0.31 Smoky Hill Mine........ 50° 0.00 9.0 Cartersville 65 | 14 | 40.0 | 0.64 
84 0.70 Springfield 0.09 1.1, Cedartown. 41.8*| 0.52 
68-35 5.32 Stamford *!............. 52. | 30.1) 1.83 18.5| Claytont... 65 | 10 | 87.9) 1.50 
Steamboat Springs...... 49 —18 2.0 0.47. 5.0 Columbus... 70 | 22) 47.3) 1.10 
8.39 Strickler 0.59 8.5, Covington .... 70 | 14 | 41.6) 1.06 | 
7 | 56.6 0.41 B. 000. Bt | 31.8| 0.07, 0.9 Grescent...... 76 | 23 51-0) 0.50 
| 8.07 Wagon Wheel..........., 43 —16 13.5. 0. amond ......- 5 | 36.9 0.78 
«50.0 (1.84 50 | 20.6 | $3 | Blberton 74) 43.2) 1.14 
73 «84. «1.32 | || Fleming? 78 | 16 | 49.0) 0.38 | 
62. 7:95| 9.0. 0.07 0.8 Fort Gaines............. 19 | 48.4 | 2.47 
0.20 2.9 Franklin... 69 | 19 | 46.4) 1.03 | 
69 | 37 51.1 3.20 27.2 4.12 | 3.0 | Gillsville + cece 72 14 | 43.1 0.36 
78 44.5 (1.88 | Colchester...... | 90.5 | 4.80| 10.0 Greenbush .............. 66) 11 | 39.6 0.90) 
| 7.84 | Falls Village ............ 8.06) 11.5) Hawkinsville ...........) 7 | (9 44-8 | 1.20 
16 3.65| 34.0 | Hartforda.......... 29:4! 5.19 | | Hephzibah .... 76) 22) 49.7 0.40) 
8256.1 0.97 | Lagranget 16 | 46.6 | 0.87 | 
40 54.7 0.68 Middletown ...... 30.2) 5.98 13.9 Lawrenceville ..........| 624) 124) 43.04 0.90 
26 48.6 7.08 | New Londont........... 29.0| 4.01| 12.9| Louisville ............... 76| 48.4 0.63 | 
47.2) 4.57 | North Grosvenor Dale..| 51 --16 | 27.7| 3.17| 2.0) Lumpkin 72) 19) 49.7 | 2.40 | 
78 «52.1 | 22.95 | Norwalk...... 66) 12) 41.4 0.68 | 
74 87 | 51.0 3.01 Pomfret ...... 51 | — 5 | 28.4 | 3.67 T. | ve 21 | 48.7 1.19) 
83 82/51.8 0.74 Southington...... 52. —12/ 28.5 4.90, 9.5 | 17 | 48.3) 2.70 
76 (0.96 South Manchester eee | 4.91| 12.0 || Mount Vernon .......... 22) 47.4) 1.50 
46 | 66.2 0.00 ce Bi | — 4 | 297.6 | 4.08) 5.1| 77 | 23 | 53.0) 2.05 
73 52.4) 3.16 Voluntownt.. . 57 —14| 5.12| 10.5 Point Peter.............. 64) 14| 89.2) 0.70) T. 
74 47.40 0.07 _ Waterbury ..... 55 —6 29.8) 3.49 4.9 | Poulant oo 78 18 | 49.1 | 1.78 
4.71 West Cornwall t 50 | — 6/ 26.6 3.68 15.8 | Quitman &3 19 | 52.1 1.82 
68 «3150-1 4.25) West 6.00 | 91.0 || Ramsey 68 11) 42.2) 0.68) 0.5 
70 87 52.2) 2.399 i} 50 —10 6.05 | 13.0) 1.00 0.5 
79 47 63.8 T. 5.8 Reynolds cee 1.3 
1.94 63 6 34.8) 2.35 | 72] 20 | 46.9) 1.08) T, 
59 41.0 1.44 6 1.68) T. | Lallapoosa.............. 67 18 41.7 | 0.76| T. 
66 4.36 64, 10|36.5| | Thomasvillet........... 70) 82.5) 1.61 
| OCCORF 14 0.69 
33.8) 0.81 3.6 rd Si Washington 0.34 
588 0.10) 2.0) District of Columbia. 76 | | 50.0) 0.61 
0.25 | 3.0 Distributing Reservoir*®) 63 6 34.2. 1.87... 0.80 
63 17 0.55 4.2 Receiving Reservoir*®... 63 4) 1.45 |...... Ida 
66 640.4 0.89) 5.5 | Archert 80) 55.9) 8.81 
6 82.0 (0.50) Bartow... .. 84. 59.4| 0.87 Burnside ?............... 50|— 1126.0 0:36 
70 34.8 0.00; 0.0 Boca Ratont............ 84 65.9) 1.82 4|88.9| 1.89 
0.97 | 4.5 Brooksvillet.......... | 79 29/|87.4| 1.97 Copur d’Alene ..........., 52| 10| 85.1 
65 12) 34.7/ 0.21| 3.2 Carrabellet............ 7 58.4) 4.30 Corral 45|—5| 23.3 1.00 10.0 
68 | 35.9 0.01) T. Clermontt............... 83-84 61.4) 0.81 DOWNEY 48|—4/ 30.4) 0.10 1.0 
6 38 82.0 0.07 0.8 | De Funiak Springs. 77 51.4) 5.47 Fort Sherman’... 7/350) 4.93) 7.1 
63 —1 31.2) 0.10! 1.5 Earnestville............. 82 59.6 1.18 Gimlet 50|/—1| 26.2) 1.74) 8.0 
0.90; 9.0 || Bustis 98) 50.0) 1.48) —s_ || —-12/ 24.1. 0.80. 8.0 
5915 85.0) 0.45! 5.5 Federal Point+.......... 79 55.8) 1.09 oCityt...... 564, 31.84 2.04) 7.1 
0.20 2.0 | Fort Meade........... 86 27 | 59.0) 0.87 Jansville ...... 85 | 1.80 |..... 
64 34.1 0.08| 0.8 | 89 0.14 17 | 34.0, 3.09) 14.0 
60 88:8! T. | 98 | 8:49 80} —18/ 11.2) 1.80] 18.0 
0.2 | T. | Grasmeret....... ......) 80 57.9) 1.18 Lakeview ..............-| 19 | 3.58! 5.0 
58 — 4 24.4) 0.05) 0.5 | 74-25 | 52.5 | 3.50 Lewiston ....... 62 43.8 1.19| 0.0 
10 | . | Huntington .... ........ 7 34(58.6 1.34 45|—6/22.5) 0.02) 0.2 
638 35.4 0.18 | ..... 80-2) 1.85 Marysville 49 | —10 | 24.4 1.90! 19.0 
57 | — 1) 2.7 | Kissimmee .............. 81 | 382) 60.5) 1.12 57 | 0.50 
63 4.6) 0.33) 1.5 || Lake Butler............. 80 24 | 56.4) 4.78 | | 18 | 85.6 2.04) 1.5 
O58) 7:5 | | Lake City t 79, 4.04 | 10| 33.2) 6.99) 20.0 
—19 0.81 3.2 | LemonCity.. 40 66.2) 2.45 61; 4/87.6 0.40, T. 
67 4 32.8) 0.02) 0.2) Macclennyt.......... 54.6) 8.12 New Plymouth.........., 5 36.8... 
64 85.2) 1.01 |...... || Mamatee 83 31/50.5| 0.81 | 58 | 12/ 35.4) 1.0 
| || Merritts Island 79 61.4) 1.22 | — 1. 2.5 
0.05 | 0.5 || Myerst.......... 85 87 | 68.3| 0.02 49 | —12 | 20.1 4.8 
64 36.0 0.12| New Smyrna... $1/ 57.8) 1.82 Payettet 4 | 38.2 0.5 
Prat 0.00| 0.0) Ocalat ....... 8 28 57.8 | 1.38 69) | 43.1 
65 8 35.0) 0.15 2.5 || Orange 80 29 | | 1.96 4 22:7 
— 1) 26.8! 0.87| 6.0 Orange Par 2.18 Roseberry 45 12) 30.4 
7 38.9) 0.00! 0.0 | Orlandot...............-| 80 30) 59.0) 1.26 St. Maries 57 19 37.6. 
0.10| 1.0 || Oxford*t!......... | 78 30/561) 0.98 Salubria............ 54) — 2) 81.1 
73 12 0.0 | Plant City 259.1 0.47 Soldiert...... MIE] go | a4 | gata 
0.62) 98 St. Andrews...... 72 | 97 | 5.58 Swan an Valley + 46 | —14 25.9 
6 5.1) 0.28 28 St. Francist.............| 81 29 571 1.07 51] —6| 81.8] 
52 0 26.8! 0.83! 9.0 St. Francis Barracks..... 76 28! 54.5) 0.68 | Yellow Jacket. 


Sacramentoa 
Salton 
i San Bernardinot....... 
\ San Jacinto 
Santa Maria....... 
Saticoy 
Sierra Madre........... 
Sneddens Ranch*!.... 
Summerdalet.......... 
Susanvillet ............ 
Sutter Creek *5... ..... 
Trinidad L.H............ 
Truckee 
ES 
4 Upper Mattole*!........ 
Yuba City 
Colorado. 
00.00 
Breckenridget .......... 
Canyont 
Coed ared 
Cheyenne Wells........ 
Colorado Springst ...... 
COPe. 
Dumont 
Fort Morgan ..........-- 
Garnett... 
- 
| 
Laporte... 
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melted 
snow. 


snow. 
snow. 


Rain and melted 
otal depth of 


Mllinoia. 


Alexander 
Ashton ®t! 
Be 
Bloomington t...... 
Cambridge .......... 
Carlinvillet 
Carrollton ..... 


Charleston ........... ove 


Chester . ..... 


cece 


East 


Friendgrovet.......... 

Glenwood 
Golconda t .... 


Grayville ......... 
Greenvillet..... 
Griggsvillet....... 
Halliday *®........ oe 
Havanat .........- 
Hillsborot.. ...... 

Jordans Grovet. 
Kankakeea ..... 
Kishwaukee... ee 
Knoxville a.. 
Lagrange t... 
Laharpe*.... 


MeLeansborot ........+. 
Martinsvillet ........... 
Martintont ............. 
Mattoon. 

Minonk t........ 

Morrisonvillet...... sees 
Mount Carmelt......... 
Mount Pulaski...... 
Mount Vernon .......... 
New Burnsidet......... 
Oswego*! 
cc 

ds 


Roundgrove ¢ ........... 
St. Charles *t!..... 
eee 
Scales Mound........... 
Streatort............ 


Wheaton 


Winchester *!........... 


Anderson 
Angola 
Bloomington f.........++ 
Bluffton 
Boonville..... 
Bright t........- 
Butlervillet............. 
Cambridge Cityt... 
Columbia City*!........ 
Columbus t 
Connersvillet........... 


x2 


>  Rainand 


Be: 

ID: 

~o 


SP 


S88 
= 


ttt, 


~ 


ou 


1 | 


Dm co 


> 


i) 
acca 


90 


Zee: 


Indiana—Cont'd. 


| Edwardsville*t'!........ | 
Farmlandt.......... 
Fort Wayne............. 
| Franklin *!.............. 
Greencastle t..... 
Hammond ............. 


Jeffersonville ........... 
| Knightstownt........... 
Kokomot .........+ 


Mauzyt.......... 
Michigan City *'........ 
Mount Vernont......... 
Northfield ¢ ............. 
Princeton 
Richmond .......... «++. 


Scottsburg 
Seymour.......... 
Shelbyville .............. 
South Bendt............ 
Terre Hautet...........) 


Valparaisot............. 


Washingtont............ 


Worthington? .......... 


Indian Territory. 


cc 


Kemp... 


South McAlester ...... 


Tahlequah .........-. 
T 


Ames (near) 


Burlington .......... 
Codarfalls. 
Cedar Rapidst.......... 
« 


Charles City...... 


Clarindat......... 


| Estherville 


Fairfield 


| Fayettet 
| Forest City...... 
| Fort Madison *t!........ 


Fredericksburg ......... 


| Galva ..... seve 


Grand Meadow*!....... 


~ 
= 


OF 


lowa—Co 
Greenfield......... 


ak, 
wes 


Knoxvi 


qo 20 
oon 


naw 


© 


— 


22 


~ 


wee 
o@ 


coevcecu 


. 


4 


at 


we 
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snow. 
snow. 


Total depth of 


Grinnell 
Grundy Center... 
Guthrie Center... 
Hampton........ 


Hopevillet ............+. 
Humboldtt........ ose esl 
Independence t 
Indianola 
Iowa City 
Towa 
lle ..... 


Maquoketa ............. 


| Mason 
| Millman........... 


Monticello 


| Mountayrt......... oe 


Mount Pleasant *!...... 
Mount Vernon«a*!...... 
Mount Vernon d..... ... 
New Hampton .......... 
Newtont .......... 


| 
| 


Portsmouth ............. 


Rockwell City ......... 


Wilton Junction t....... 


Kansas. 


Altoona *t?® 
Anthony ... 
Atchison f. 


| Colbyt ...... 


Columbus 


Coolidge t 
| Cunninghamt........... 


Dresden ........ 
Eldorado ........ 


| Ellinwood ....... ..... 


Eureka Rancht.... .... 


Pallriver 


SESER, 
| Rainand melted 
Cm howe’ 


SION 


Pree 


—— 


SOM 


LESHSSESSH 


FASO 
SS 


RS: 
oe: 


HAE 


SSH 


- 


BBS" 


. 


ae 


* 

| 
Temperature. | Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fabrenheit.) tion. | (Fahrenheit.) tion. (Fahrenheit.) tion. 
3 
Stations. Stations. Stations. 
3 
| | | 
1 67 —6 B1—8 
67 |—4 66 2 
48 | —10 64 —4 4 —14 
53 | —10 6 —8 —7 
52 | —10 67 3 41 | —12 
68; —5 - 6 Hedrick ©! —19 
69'— 2) 644 —5 40°| —13 | 21.4 
68 2 42 | —11 | W.8 
69 2 | 6 46 2.6 
6 —2 6 —6 51 —12 25.0 
6 —3 438 —18 2.5 
3 | 61 —7 — 27.8¢ 
61 —4 LAPOrte 88 0 499 —6 26.6 
Ss 5 1 Logansport b+............ 68 —7 27.3 
DIZON 58) 2 66 — 6 Larrabee 47 | —12 21.6 
Effingham 67 —41 1 —2 LOAN 50 —6 6.4 
| 2 72 | 4 Malvern 
Fort Sheridant.......... 3 —8 2 6 | —6 Po 49 —10 23.6 
evecerlcccccelecoes 1 68 3 46 —10 24.8 
71 4 . || Rookville?...... .......| @|—8 —13 1 
60 — 6 
64 | 0 5 eee 
68 —2 48 —12 
— «108 47 | —12 
67 1 9 
69 46 —10 
62 8 42) —18 
55 —10 2 51 | —14 
‘ 4 82 | Primghar........ .......| 41 | 
67° Oe wi | @\-7 
“4 —5 “4 —11 
68 5 ; 41 | 
65 0 | Sac City 42) —10 
57 —10 Iowa. | 50) — 4 
70 40 | —16 | 20.4 | 
55 48 | —15 4) Thurman .. 54 —6 
9.0 Washington............./ 51 —12 
66 5 1.8 Belleplaine..............) 47 | Waterloo......... ......| —10 
70 7 0.6 Bonapartet............ 56 | —11 Waverly 48) 
Hileyt 47 | —18 15.0 45 | —10 West Branch ........... 48 —10 
Robinson t ...... 65 1 2.0 4 —12 ned 
— 10.8 42 —14 
| — Abilenet 66 9 
16.4 
6.5 | College Springs .......... 61 
Tiskilwa 7.5 || Council Bluffs..... .....| —1 64 T. 
Tuscolat 9.4 || Crescot 45 | —15 64 | 0.4 
Walnut t 8.6 | 44 | —12 
| . 11.9 | Delaware®?.............| 45 | —10 Beloit t 63! | 3.0 
2.2 || Demisont — 7 Burlington t....... .....| 65 
Winnebagot 28.0 || Desoto .......0. —10 59 | 2.0 
Indiana. 72 | | T. 
6.9 || —16 68 | 
| 46) —15 72 | 1.0 a 
42) | —13 66 | 
12.5 | 46) —16 66 
0.4 45 | —14 70 2.0 
4.7 Englewood ¢ ........... 2.0 
2.8 43/—9 22.6) || Eskridge T. 
11.5 51 | — 3 | 30.2 2.0 
3.0 40 —7 | 16.8 2.5 
| | 1.6) 461 2900! | 18.0 T. 


— 


— 
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— — — 
TABLE II. — Meteorological record of woluntary other 
‘Temperature. i Temperature. Precipita- ‘Temperature. Precipita- 
(Fahrenheit.) } (Fahrenheit. ) tion. (Fahrenheit.) tion 
~ | | 
Stations. Es | Sp Stations. | fe Se Stations. Se 
wo | So g | at g oS 
aa sa | ge | Ve 
| 
Kansas—Cont’d. ° ° | ° Ins. | Ins. Kentucky—Cont’d. ° ° | ° Ins. Ins. | Maryland—Cont’d. ° ° | Ins. Ine. 
Fanning ...... 32.0) 1.81 1.0 Sandyhook .......... 3.30 8.0 || New Market 1.97 | 0.9 
Fort Riley t 66 | 37.0; 1.80] T. || Scott ...... 4 0 34.8 2.00 38.0) Pocomoke City......... 70 12 | 1.50]. .... 
Fort 0.52; T. Shelby City............. 67 | — 2 | 36.8 2.13 4.0 | Port Deposit ........... 64 2 33.4; 2.10, 1.0 
Frankfort 1.80; 3.0 68, 2 36.8) 1.37 PrincessAnne..... .....| 66) 21 37.5) 1.40. T. 
Garden Cityt.... 73 0.00 Southfork®....... 33.0) 1.62 3 | 31.2] 1.24) T. 
Garfield 0.48| 3.1 Vanceburg............ -| 66 2.10) T. Smithsburg......... 68) 31.5) 1.49) T. 
0.05; T.  Williamsburgt.......... 69; 37.6 | 1.71 | 1.5 || 68) 11 36.4] 1.86! 0.4 
Gove | T. | T.  Woodburn*!............ 68 6 39.3) 1.10) 3.0 || Sunnyside..............., 64) —9 26.6] 2.65! 13.0 
Grainfield*®.............. 75) 1 0.00 Louisiana. | | 68) 3 31.6) 1.86) 1.1 
Grenola | | 2.82; T. || Abbeville ............. -| 80 30° «57.6 6.00 || Van Bibber..............| 62 220; T. 
Halstead ..........+5 66 1.55] T. Alexandriat.............| 76) 26 52.8 4.24 Westernport ............| 8.2] 0.76) 2.5 
HAYS. | 0.25 79 26 «54.5 8.89 | Westminster ...... 62. 3 | 8.2] 1.62 |...... 
60 1.90} 2.0 Bastrop ¢ 98 1.96 | Woodstock 61) 2/821] 1.31) T 
0.00 Baton Rouget......... 78 29 | 55.1) 7.48 Massachusetts. 
Hutchinson 73 1 0.50 T. Calhoun! eee 72* 2 50.6 2.95 Adams | 50 27.7 
= Cheneyville t............ 73 30°, 53.8) 4.40 | Atnherst...... 27.6 | 4.83 22.6 
Lebot ....... 66 2.46) T. Donaldsonville 78 30 56.1 6.20 | 10¢ 88.7%] 4.25 1..... 
Macksville .. 68 0.00 Elm Hall ...... 76 «381 | 56.2 | 6.22) Bluehill (summit)........ 53 —1 29.8 | 5.28 14.0 
McPherson . 71 1.06 Farmerville . 74| 49.7) 3.20 | Cambridge @ ............| 20.9] 5.85 /...... 
Manhattan}. 66 1.37 Franklint .... 76 82 | 55.7 8.18 Chestnut Hill...... 56|—8 | 30.2] 5.58 9.5 
Manhattanc. 66 1.35 Grand Coteau. 77 | 35 | 87.2! 8.07 | CHMOD 
0.60 Houma ..... 79 29 | 57.0 7.30 Concord . 9 | 27.4) 4.57) 23.7 
Medicine Lodge 75 40.0) 1.15 | Jeanerette | Dudley! .................| 58° 98.4] 8.58| 14.0 
.. eee 64 | 34.2) 1.05 Jennings .. 29 55.8 7.66 | East emipteton — 4 26.6) 1.96 19.0 
Morantownt . 64 | 87.4) 2.04 Lafayette ..... 84 32 | 60.9 | 4.84 | | Fallriver .........0. -| 8 8.7] 6.12) 7.0 
Morland ......... | 35.8) 0.01 Lake 79) 56.4 5.87 | Fiskdale........ 8.88 
Mounthope*! ..... 38.0 1.45 35 56.6 Fitchburga*!...........| —2/ 27.5] 4.14! 15.5 
Ness City ......... -| 68 38.0 0.12 Liberty 2.98 | Fitchburgd..... ... 54 — 38 28.0) 4.01 10.0 
Newton ........ -| 71 37.9 1.87 Mansfield ....... 18 50.8 3.95 Framingham eee -| —14| 90.8] 4.27 /)..... 
65 35.8 0.01 Melville ......-...... “wet 32 54.9 4.55 Groton........ -| 6.6] 4.66) 1°70 
Osage Cityt 66 36.4 1.88 New Iberia.. 34 55.6 5.70 Lawrence ..... 4.92 34.2 
| 0.97 Opelousas 78 | 298) 55.94) 6.75 4.45 22.5 
os | TW) 13) 41.8) 1.11 Paincourtville t.........| 78| 31 | 86.6 | 6.51, Leicester Hill ...... coe 4.36 26.0 
65 36.4) 1.65 Plain Dealing t...----.-- 74| 22 90.4 2.73 Leominster........ BEL 3.9 15.7 
Phillipsburg... 66 | | $3.2) 0.15 Rayne ........ 31 | 56.4 7.78 Lowella... ..... 56 
Pleasant Dale............. 1.15 20 | 51.2 | 3.27 | | Lowell cove] | — 98 | 
tt 67! 19/406) T. Ruston ..... 75] 21 52.0) 3.17 | 62 —5  29.0)....... 
Rome *t 65 14 | 39.3 | 2.58 Schriever 82 28 56.0 6.82 | 1 
Salinas 67 8 34.8 0.33 Southern Universityt... 79 28 55.2 12.50 51 5.738 14.0 
TO] Sugar Ex.Stationt....../ 74) 29 54.4) 8.86 54 4.9 4.6 
Sharon Springs *! 12 43.0 Venicet 56.4 7,02 Mount Nonotuck .......|...... 5.30 | 22.5 
Toronto ...... | 71 38.5 | 2.30 Wallace 75 | 32 55.4) 6.66 New Bedford 54 5.28 3.0 
0.12 Whitehall 80) 8159.4 4.50 New Salem..... 58 4.23 17.7 
ViroQguar 40.4 0.10 White Sul Springs.| 82 2456.2 5.12 | 4 3.74 | 26.5 
Wamego*! 62 34.6 | 1.58 Bar Harbor...... — 5 | 28.0) 9.15 32.5 Princeton ....... 2.90} 9.5 
Wellington *'........... 66 43.0 | 2.21 40| — 8 26.6 11.35 28.0) Provincetown..........| 4.53 2.5 
Winona 70 36.1 0.00 | Calais ......... 43 | —15 | 26.2 | 8.25) 36.0 || Salem frre 5.50 13.0 
Yates Center...........- 67 87.2 | 2.42 55 | — 9 26.3 3.85 15.2 | Somerset*!.............- 52 | 6.11 14.0 
Kentucky. Cumberland “Mills. 55 | —16 | 27.4 | 6.52 16.0) South Clinton........... 4.04 4.8 
1.92| 6.0 Fairfield.................) 45 | 24.3 6.48 30.0) Armory ..... 4.45 15.8 
70 36.0) 1.52) 1.5 Farmington ............. —26 22.0 6.85 63.5 Sterling. 2.94 6.2 
Bardstown t..... ot 36.5 0.62 | — 6.90 63.0 Taunton d 6.43 14.5 
Blandvillet ............+; 68 38.2} 1.27| 0.2 || Gardiner ...... 51) —23/ 25.6 5.45 17.2| Tauntone ....... | 
Bowling Greendt........ 70 38.6 0.82) 2.0 Indian Stream .......... 41 18.0 7.99 75.0) Turners Falls....... BQ 
paved 1.58 | 2.9 || 39 | —30 | 18.2) 6.90) 48.5 || Webster....... 4.08 19.0 
6s | 3.49 3.8 50) —18 25.8 7.07 25.5 57 5.19 19.0 
73 1 0.71; T. North Bridgton ....... 45 | —21 22.8 7.26 36.0 55 4.74 17.7 
Carlisle..... 65 1.53 4.0 Orono....... 47) —25/ 24.6 8.05 39.0 Williamstown...... 45 — 8 24.8) 2.15) 20.0 
Carrollton 70 1.25 1.0 Petit Menan*!...... 7 | 12] | Winchendon ........ 3.47 22.0 
Catlettsburg 2.48; 8.0 Winslow........ —26 | 24.2 4.91 26.0), Worcesterd | 4.78 18.0 
Earlington 70 11 38.4! 1.35 0.6 Maryland. Michigan. 
Edmontont 67 5 | 38.1) 1.49) 7.1. Ammnapolis...... 63 7 | 1.40/...... 1.2 6.8 
Ensor..... 4 38.2| 1.60| 1.5 Bachmans Valley.......| 58 2| 31.2) 1.91) T. ieultural College... 50 1.82) 15.7 
Eubank 1 37.6) 2-41 6.8  Boettcherville ..........) 65 2/ 31.2) 0.70 2.0 BR 26.2) 2.45! 28.0 
Charlotte Hall t.........| 70 35.6) 1.10) 0.2 |) 46 | 23.1] 18.5 
Fords Ferry ... 8 38.9) 1.07 34.4) 1.45) T. Ann | 24.5] 2.16) 10.9 
Frankfort ......... ...| 64 2 | 87.5 | Chestertown ............| 61 9 | 33.8 | 1.97 | 52) —8 24.6/ 2.34 18.0 
Georgetown .............| 65 35.8 | Collegepark ........... 11°) 36.2° 1.36 T. || 47 21.8 | 3.06 23.0 
Greensburg 77) 4 37.0) 1.26 Cumberland &...........| 1.15  0.5| Ball Mountain........... 50/—9 1.80| 15.0 
Henderson t.. 9 40.6) 1.23 Darlingtont...... cool @ 1 | 33.0 1.73) | Battiecreek .. 56 25.3 3.25 | 24.7 
Hopkinsville 70 40.2) 1.19 Deerpark ...... 61/—6/ 26.8) 3.21 2.0) Bay 47° 
Irvington 69 8 | 37.6) 1.27 Denton ....... 67 735.4 2.03 TT. | Benton Harbor........- | 87] 23.0; 2.76) 14.0 
Leitchfield 67 2 35.9} 1.09 Eastont........ -| 68) 10 34-3) 1.60) T. | 22.1) 2.35, 14.9 
Loretto....... 70 0 | 37.1) 1.79 | Ellicott City 1| 32.6) 1.387) T. || Big Rapids 21.4) 2.95 16.5 
Marrowbonet .. 67 0 36.2) 1.44 Fallston.... 61 3 | 33.0) 1.59, T. || Birmingham.............| 24.7 | 2.28) 11.0 
Maysville 70 | — 3 | 35.8 | 2.05 Flintstone 64) 31.4) 1.72) 2 4/ 19.8) 2.52 | 17.9 
Middlesborot .. 67 | —1 35.5) 1.08 Frederick . ee 63 5 | 34.0 1.49 T. 40 | 18.8) 2.30) 20.0 
Mount Hermon. 67 3 38.2] 1.27 Grantsville. 67 | —5 27.9) 2.06) 14. 54 26.6] 2.77 15.0 
Mount Sterlingt 63 0 37.9) 2.88 Greatfalls .. oe 64 1.12 ]...... 52 24.4) 8.20) 27.5 
Owensborot.............| 72 7 89.8) 1.44 Furnace .. 60 | —1/ 81.0] 1.9) T. 44 20.4) 3.02 25.2 
65) —1 35.5) 2.25 62 3 | 33.4) 1.10 )...... 45 0; 15.7 
0.83; 0.3 Jewel 66 5 | 35.0/ 1.55 | T. 56 1.68 8.0 
Paducah’ 73 0.95 1.0 Johns “opis Hospital 65 7 | 33.0) 1.64 ...... 55 2.59 |...... 
Princeton .......... TH] 4) 1.24) 2.0) Laurel ... 61 2 | 33.2 | 0.92 | .... 43 | —10 | 22.4 |....... | 28.0 
Richmond ¢ 68 1] 1,83 5. McDonough 6} | 57 2.33 11.4 
Russellville 71 5 | 1.48) 2.4 | Mardela 67 9 | 37.3) 2.08 | T 41 18.5 
St. John 69 2 1.2%! 2 Mount St. Marys Coll.t.! 62 1.41: T 40 1.42 | 13.5 
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Taste II.—Meteorological record of voluntary and other cooperating observers—Continued. 


Temperature. Precipita- Temperature. | Precipita- | Temperature. | Precipita- 
(Fabrenheit.) tion. (Fahrenheit.) tion. ! (Fahrenheit.) tion. 
3 3 
3 'S | | 3 | : | 3 | 3 
2 s |3 s ais ae 
| 3 & S 1} | 3 
Michigan—Cont'd. ° ° | Ins. | Ins. Minnesota—Cont'd | ° Ins. | Ins. Missou nt’d. ° | Ins. | Ins. 
53) —9/ 24.4) 1.89) 10.2 Lambert 48 11.8 1.00 10.0 Eightmile*?.. ee 36.2 204 T. 
Fitohburg 58 —10/| 23.7 | 3.48) 23.5 | Leech Lake...... 50 —33/ 10.8 0.67) 6.4 Eldon....... 37.0, 2.04 T. 
Hint. 53) —12/ 22.8) 1.96 16.5 | Long Prairie............ 4-4 14.0 1.05 11.5 Elmira....... 32.0) 1.14 1.5 
Glad 45 —14/ 21.4) 1.85 17.0 | Lutsen...... 37 | —20/| 16.2; 0.64 ....... 1.30 1.5 
Grand Rapids} .........| 52 —1/ 24.8) 5.77) 20.5 || Luvernet............ 4 |—9/ 19.8) 0.40; 4.0 1.10) 3.5 
Grape.....+.. 59 — 5 27.2 1.74) 7.5 48 —15 16.4 0.48 4.8 on ee 36.6 1.9 T. 
| 43 190) 14.0 | Mapleplain.............. loosens 1.78| 11.5 Fulton...... 1.86 T. 
Hanover 2.84 15.5 | Maplewood *!.......... 43 | —14 | 20.8 Gallatin *!..........- 31.9 1.39, 4.0 
Harrisville ......... 42 —15 21.5 2.17 | 2.3 | ee 47 | —20 13.8 0.40 4.0 Glasgow 1.94) T. 
t 3.0 2.09 | 16.5 | 49> —22/ 15.2) 1.45 10.2 Gordonville *’........ 3.8) 1.78) T. 
51 — 5 | 23.6) 3.57) 30.5 Minneapolisa ...... 44 —15 1.79) 9.9 1.48 4.0 
47 | 21.6) 1.48)...... Minneapolis 43° -17/ 19.2) 1.43) 7.0) Halfway 0.47) 
53 2.41| 10.5 Minnesota City *t!..... 42) 21.9) 0.91 7.5 Harrisonvillet.......... 65 | 5 34.2) 2.42) T. 
—10 | 25.8 2.61 9.5 | Montevideo t...... 85 | —16/ 18.2) 1.00! 10.0 Hermannt....... ...... 1.36 0.1 
43 18.8 | 2.15 | 20.5 || | 49 16.4 7.0 Houston....... 67, 40.2) 1.86) 
47 | —19 | 15.4°) 1.66 |...... | Mount Iron 6 —% 14.7 0.60 6.0 2.17) 0.5 
45 —12/ 2.0) 2.61 22.0 | Newfolden ............ | 4 |) 7.8 )...... Humansville ............ 68 8 | 38.6) 1.71) T. 
6) 26.0) 1.90 ...... New London .... 6 15.0 | 0.70 | 7.0 eo} 1.87 1.8 
52 — 9 | 2.0 2.84 24.8 New Richland *!..... .. 43 | —19 | 19.4 Ironton . ee 69 2/ 36.6) 2.20) 0.2 
Kalamazoo ...... 58) — 2.1) 250 18.2 | New Ulmt 48 —13 19.6 1.58 9.5 Jefferson Cityt.......... 67 37-4 1.70) T. 
Lake City 43) —13 | 20.2 0.70 7.0 | Park Rapidst . 48 —31 11.6 0.70 7.0 58 —6/ 30.8) 1.50 2.7 
52) — 6 23.9) 1.93 18.2 | Pine River......... 44 13.8) 0.9) 7.9 Lamart 69 9/394 1.06 T. 
| 52) 22.4) 2.31 23.5 | Pleasant Mounds ....... | 20.8) 1.48] 7.0 || Lamomte 2.50 T. 
Lathro | 4 18.3 2.90 26.5 Pokegama Falls........ 4 8.9 0.57 5.3 Lebanon. 65 5 38.2) 1.08 0.5 
Ludington...... 47 2 4.6 0.93 6.8 | Rolling Green..........-, 45 —12/ 18.8 0.40) 4.0 Lexington............... 63 1 | 35.1) 1,80 
LUZEPNE | 44 15 | 18-2) 2.29 20.0 | 4) 8.0) 0.72) 7.7) 2/368) 0.80) T. 
Mackinaw City.......... 44 —14/ 18-8 2.30 15.0 St. Charlest.............. 41) 19.6 1.20, 8.5 Louisiana. 70 35.8) 1.82) 0.5 
Madison 7 | 26.0) 1.90) 9.6 | St. Cloud 44) —17| 15-8 1.78) 16-0 MeCune 6 1/3414 198 1.5 
Mancelona 43 — 6 | 1.87 | 18.0 || Sb. —17| 15.6) 0.66 12.8 70 43.6 2.3) T. 
Manistee ... 44 2.05) 17.5 | St. Peter....... 44 —12 16.8 0.30 3.0 2.20 | 
Manistique *...........- 39 —10 | W.1 | 1.78 15.0 Sandy Lake Dam....... 40 —25 (13.0 0.64 4-8 69 4/379) 201 0.2 
Middle Island —1/25.0) | Sauk Center..........--- | 43 | —98| 18.7 |....... 65) 2/836) T. 
dland..... | —12 | | Spring Park ............. | 1.07 10.7 —4/ 27.6!) 2.15 2.0 
Mottville....... 58 2.4) 2.34 40 | 5.6 1.10 11.0 64 34.6) 1.83 0.2 
Mount Clemens .. —8 4.6 | 1.72 13.0 | Two Harbors............ 59 —14 2.0 0.79 7.0 Minerals 6/ 39.0) 0.71 T. 
Mount Pleasant 43|—11/ 19.6 2.33) 2.0 | 43 —14 21.3 1.36) 10.0 Montreal...... 87.2) 0.81) 0.2 
Muskegon ..... 4 —4 23.9) 1.66 11.0 Willmart..... 47 16.0) 0.75 6.5 Mount Vernon ....... 70 41.0) 0.33 0.5 
Newberry ... 43 15.8 1.3% 9.5 | Worthington 4 —24/ 19.1) 0.30 | 2.5 eosho ........ 6/ 41.2) 0.47 T. 
North Marshall 62 | —16 | 22.5 |...... Zumbrota! + 4* —17 | 20.9 Nevada....... 66 10 | 37.6; 0.21, T. 
Northport ..... —7/ 22.9) 2.18) 22.5 New Haven *?........... 68 10 | 38.9) 1.25 0.1 
Old 47 —2 2.8 209 13.8 Agricultural 45.4) 1.78 | New Madrid............. 67 | 48.4) 1.35 
OlVEE | 388 3.80 27.2 | Austint............ 18/464) 2.00| T. | New Palestine .......... 71 5| 40.3) 3.53 T. 
Ovid ..... 50 —9 2.29 20.0 | Batesvillet. 6&8 2 46.2 1.77 Oakfield ...... 70 4 | 37.4) 1.44 0.8 
OWOBBO BW —9 23.6 2.31 16.5 Bay St. Louis % 31 | 53.0 8.00 OORMOGRE 2.92 | 
2.88 14.0 | Biloxit...... ee oe 76 | 29 53.0 5.08 Oldent.... 4/ 38.5) 3.21, T. 
Petoskey ...... 46 —12 21.2) 2.98 25.0 Booneville (43.8 1.97 Oregon a... 32.6) 2.34, 3.2 
55 —10 24.1) 1.66 DS 72 29/'51.8 3.47 Oregon 33.8) 2.09 2.1 
Port Austin ............. | —12 23.4) 1.52 14.0 Brookhavent........... 77 | 5.62 1.00 
Reed City 20.3) 1.61 6.0 Canton t...... ooo] 76] 96/514) 2.08 T. 
54 | —15 | 17.2) 2.39) 28.9 || | 1.91 | | Palmyra*® 32.2) 2.07) 2.5 
Rogers City .... ........ | @| 91-2 stal Springst. ...... 77 51.5) 4.53 Phillipsburg*t!......... 64) 1.16) 0.2 
ROMEO. 46) — GBR | Edwards 73 | 9 59.5) 8.90 Piokering —8/390.5| 1.82) 2.0 
SAGINAW ee 49 —11 22.4) 3.49) 24.2 | 2.75 Platte —6/20.2| 1.5 
St. Ignace ......... 87 —16 17.6 1.8 10.0 French Camps..... esecee 75 16 4.3 1.46 T Poplar Bluff............. 74| 39.84 3.13 T. 
St. JOMNS 4.2) 1.65 9.0  Greenvillea..... 67 2347.6 3.05 POtosd 31.3) 1.2) 0.2 
Sandbeacha ............. 42 —11/ 1.40 14.0 Greenvilledt....... 73) 21 | 48.7 2.89 56> —6/%.4| 1.24 3.0 
Sidnaw ............. 48 —21/ 17.0, 2.40 8.5 Greenwood.............. | 47.8) 1.64 _ Rhineland ..... 68 6| 37-2) 1.91) 0.2 
Somerset .... —7/ 285 16.0 77) 58.2) 2.65 6) 0/|38.0) 1.45 
Stanton ...... 4 | 21.8 |...... Holly Springs t.......... 69 42.1 2.13 1.70 1.0 
Thomaston .. 40 | —10 16.6) 2.52 21.0 | 75 | 48.7 2.78 St. Charles .......-.. 7, 1.66) 1.5 
Thornville.... —6 2.68 25.0 Kosciusko..... 70 48.01.68 St. Joseph se 2.0 1.0 
Traverse City —3/ 2.0) 255 24.0 | Laket | 7) 44.8 )....... Sarcoxie 33.8) 0.38) 0.1 
Valley Center . —14/ 21.1) 2.35 17.1 7 | 31) 55.4) 7.06) 0 | 33.3 3.00 
Vandalia ....... —9 4.06 24.8  Louisvillet....... 72 47.5 1.08 T. -| 7/|37.2) 245) T. 
BAP. 50 | —13 | 23.9) 2.74 25.3 | Macont......... 74 3647.8 «1.63 2.00 
Vermillion Point*™..... 40 —12 16.6 | Magnoliat.. ... 75 2453.0 7.21) Sikeston..... 69 37.8 1.34 T. 
— 8) 26.3 2.45 10.0  Meridiant...... 72 22 49.9 3.71 Steffenville ..... eee 61 1/ 33.2) 1.17 3.0 
Waverly............ eves —5/ 2.2) 2.72 26.3 | Natchezt......... coo] 3 «4.50. Stelladat 62 6'34.9 2.50) 
West Harrisville........ 47 | —15 | 2.2); 2.13 19.8 | Okolonat.............. 44.1 0.99 Sublett ... —8/ 27.6) 1.0 4.0 
Wetmore ............ 2.50 25.0 | Palo Alto............... | 46.8 2.50 Trenton — 3/3908) 0.90 30 
White Cloud ...... ..... 42 | —10 | 3.12 22.4 Pontotoc......... 7 45.0 1.09 | 64 —1/ 1.57) T. 
Ypsilanti ...... 59 — 2.75 14.0 Port Gibsont..... 79, 51.7 (2.38 Virgil Gity...... eve 0.66 T. 
SL) —26 12.7) 0.29 4.0 BID 77 2 47.4 1.69. 0.75 | T. 
BOD 41 —15 18.6) 1.97 12.8 Stonington*!........... | 28 | 52.1 |...... Willow Springs .......... 67 36.0 2.59 T. 
Alexandriat ............ 50 —19 13.8/ 0.91 8.5 Thornton........... 70 30) 53.8) 2.50) Zeitonia.......... 71 4/39.0 190 
Beardsley ..... 52 —21 «16.5 0.75 7.5  Tupelot........... 0.91 Montana. 
Bingham Lake .......... 4 —15 17.8; 1.17 11.7 | University ’............. 72, «15 | 47.0 |....... Augusta *........ 6 007 0.5 
Bird Island........ 47 —15 | 18.2/| 0.92 9.2 Walnut Grove........... | 264 49.84 2.09 Bigtimber 57 3 | 35.0 
Blooming Prairiet ......, 42 —15 19.4) 1.70 12.0 Water Valley*t'........ 17 | 4.2) 1.72) T. Billings ...... 59, — 0 | 
41 —13 2.22 19.0 Woodvillet...... 2 «5.49 | Boulder .... 57) —8 90.5 . 
Camden ......... G2 —16/ 18.6) 0.78 9.0 Yazoo Cityt..... cose cee, 21 49.1 2.12 | Bozeman 52 2 | 31.3 0.49 «4.9 
Collegeville ..... —16 19.0) 0.67 5.2 Missow Butte 49) 9 80.2) 0.55) 2.5 
Crookston t 12.2) O58 7.3 12 36.2 |) CaStle 46 011) 11 
Detroit City... 49 —27 0.8) 1.30 18.0 —7/ 90.4) 1.31) 1.2 —15/ 2.0 0.68 6.3 
ribault —15 19.4) 1.9 13.6! —9 2.6) 1.3 3.5  Choteau........ cece 0.50 865.0 
Farmington —18 18.6) 1.69 10.0 3 3.0 1.97 _ Columbia Falls.......... | 8/ 31.3 1.97 4.0 
Fergus Fal 4 15.6 0.84 8.4 2.10 | Deer 61 4/ 31.4) 0.52 1.0 
Glencoe........ 49 —15 | 18.4/ 1.10 ...... 1.96 Dupayer........ BB | | 29.2 0.60 6.0 
Glenwood @ —18/ 15.5) 1.15 12.0 1.53, rt Benton... - 62 —10/ 31.8 | 
Grand Meadowt ...... —15 16.6| 1.74 138.0 Conception........ —8 387.1 1.2 3.0 Fort Keoght.. 3.6) 0.17) 1.6 > 
Koochicking ...... | 7.8) 0.46 ..... || Cowgill *® 32.2) 0.55 | 2.0 Fort Logan... 57 —10 | 30.0) 0.00) 
| 0.8 Darksville ........ G24) 154 94.24 2.10 rt Missoula. 5 | 33.3 1.21 2.2 
Lake Jennie............. 15.8/ 1.15 9.5 Downing...... | 1.78 5.0 Glasgow.... —18/ 16.0 0.6 .... 
Lakesidet.......... @& —15 16.4| 1.08 6.2 | East Lynne 11 Glendivet. 56 —15 | 25.0 0.29 | 3.0 
Lake Winnibigoshish...| 45, 9.8/ 0.55, 5.3 | Edgehilles 38:0) 1.981 | Glenwood 019) 19 
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Temperature. | Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fabrenheit.) tion. (Fahbrenheit.) tion. (Fabrenheit.) tion. 
| | ~ 
+ e. ig 

Stations. | Stations. dig. Stations. d | Bs Bs 

g zo | § | go | zo | 36 

| | 

Montana—Cont'd. | | Ins. | Ins. Nebraska—Cont’'d. |§ © | Ins. | Ins. || Nevada—Cont'd. | Ins. | Ins. 
63 —8 35.8 0.20 2.0 Loupd*!....... | 62 0 | 31.4 0.08 1.0 Palisade *!.......... 56 13 | 38.6 0.30 
Hogan ...... 52. —15 32.4 0.35 2.0 59 — 5 | 25.7 0.60 4.7 || 9 | 37.4 T. 
53 | —21 | 25.6) 0.59; 3.8) Lyons...... | 0.60) 5.0) 69 9 | 88.4) 0.25 
Lewistown ......... 55) —10 30.1) 0.80 7.5 |) McCook | 6 | 34.0 T. 70 | 41.0)...... 
Livingston t | 56 10 0.23 2.2 || | RenoState University... 66 2 39.0) 1.47 1.2 
Manhattan f............ | & 3 31.2 0.11 1.0 || Madison 52 — 4 | 27.2 0.70 6.5 Ruby Valley. 0.27 2.8 
Martinsdalet............, 55 2 31.4 0.18 1.0 Madrid*®.... 65 0 | 34.6 0.20 2.0 || St. Clair... 65! 10] 87.6) 0.05 
Marysvillet.......... 5/808) 0.47| 38.3 | 0.50) 5.0 | St. Thomas........ 79) /48.8) 
—15 32.0 0.60 7.5 || | 0.0 San Antonio...... 62 15 | 39.2 2 
Parrot 55) 84.7) 0.04) 0.4 Minden @ 68 82.4) 0.44) 4.9) Silverpeak 69 9/39.8) T. 
Poplar | —21 17.2) 0.60; 6.0  Mindend........ | 0.80 |...... 69 20 | 43.3) 0.20 
52) 28.0) 1.52 15.0 | | 0.80 |...... | Tecoma*®!........... 56 0 | 30.0) 0.18) 2.0 
St. Ignatius Mission .... 55) 8 35.6 0.86 |...... | Nebraska City 1.05 4.0 || 54, — 2 29.6) 0.47 5.0 
St. Pauls 55 —11 30.6 0.01, 0.3 Nebraska Cityc......... 58 0 | 28.9 | O.71 | TUSCATOTA eee 47 29.2) 0.73) 3.0 
5410 | BB. | Nemaha*®! 57 | — 2 | 90.4 | 3.30 | 4.0 | OA 15 | 35.2) 0.15 2.0 
Utica ...... cece —9 0.27 1.5 || Nesbit. 57 |—8/| 30.7) 0.15, 1.0) Verdi*!...... 49006660000 76 15 | 43.4) 0.91 10.0 
Virginia Cityt.... ...... 7 30.2 0.33 49 —4/%.4 0.70 5.0) Wadsworth*!...... 14 | 35.9) 0.05 
54 —19/ T. T. | North Loup............. 58 —3 30.2 0.40 4.0 49 | 29.4 | 0.72 |...... 
5 —5 380.1 0.37) 3.8 Oakdalet...... 50 —5/| 2.0) 0.78) 7.8 New Hampshire. 

} | Odell 0 | 30.8 | 2.82 2.5 48 —12 | 24.5) 4.76 | 32.9 
Agee®! ........ 57|—6 6.9 0.638 | 4.0) O'Neill t 58 —7/ 26.1 0.42) 3.5 Berlin Milis... ......... 50 —30 | 21.5| 8.16) 79.0 
AIDION ..... 2.1 0.67 54 — 5 | 0.34 |.....- | Bethlehem.............++ 45 | —13 | 24.6) 5.36 44.5 
57 T. T.  Osceola........ 0.35 938.5 Brookline*!.. ... 54 | —24 | 27.6 | 3.57) 28.0 
cous eines 64 BO | T.  Claremont..... 48 | —18 | 24.4) 21.0 
Ansleyt —3 8.5 0.45 4.5 || | 0.50 5.0 Concord...... 52 | —82 | 24.8 4.26 | 22.0 
Arapaho ..... 60 32.5 T. T.  Plattsmouth *!.......... 52 0 2.5 0.22; 2.2 Durham .. 54 | —18 | 26.8 3.03 17.0 
Arborville *! | 0 3.7 0.31 3.0 60 1 32.2 0.68 6.8 Graftont. 50 —33 | 22.8) 3.97 | 42.5 
Ashland at..... 54)—2 29.6/ 0.88 | 6.0 Redclouda 0.10, 1.5 Hanover . 46 | —22 | 24.3 381.8 
Ashland | 2/ 31.1 | 0.95 |...... Redcloud *!... GO} 7 | 35.2 0.15 1.5 Keene .... 55 | —28 | 25.0) 3.22) 24.0 
Ashton ...... | 2.8 0.40) 4.0  Republican*! 60 4 33.1 0.25) 2.5 Lancaster 50 | —31 | 22.7 | 3.56 | 34.0 
Auburn | 60 0 2.0 2.11 3.0 Rulo®!...... 52 433.2 1.50 0.0 Littleton . 49 | —13 | 26.2) 3.02 | 27.2 
Aurora?! ...... 2 31.0 0.70 7.0 St. Libory 58 0 32.0 0.80 8.0 Nashua .. 53 | —20 | 25.9) 4.57 | 22.2 
Beatricet ..... ececccccce | 57 0 2.4 1,92 3.0 St. Paul. 56 0 | 32.7 0.56 5.5 Newton...... i4 —12 | 27.4 3.61 7.0 
Beaver Cityt....... ---| 68 5 36.2) 0.02) T Salem *!........ 4 2 32.2, 2.25) T. | North Conway 52 | —% 24.2 6.33) 36.0 
Benedict ....... Santee Agencyt 6 26.6 | 0.99 10.5 Peterboro.... 51 —21 24.0 4.09 28.8 
Benkelman... ages Plymouth .. 47 | —38 | 22.4, 3.56 | 28.3 
50 —4 0.65 1.0 || Sohayler, (0.15 1.5 Sanborntont 47 | —15 | 23.1) 3.04) 27.5 
Bluehill..... 0.27 3.0 Seneca *!... 56 2 32.6 0.00 Stratford .... 42 | —25 | 22.8 2.28 | 22.3 
Brokenbow *! 0.10; 1.0 Seward*!.. 0 | 29.8 0.20; 2.0 Warner... .. 4.76 | 82.2 
Burehard..... 0.95 | 2.0 | Springview. 56/—9/ 28.7) 0.12) 1.2 West Milan.............. 42 | —80 19.8) 4.82) 48.2 
Burwell .... 0.30; 3.0 Stanton*!.. | — 25. 1° 0.45 4.5 New Jersey. 
Callawayt .. 2 0.15 1.0 | Stockham 0.60 4.0 Asbury Park ............ 61 0 | 33.8, 4.43 3.5 
Camp Clarke Strang*'. 55 | 2 32.2 0.40 8.0 || BAYONNE 62 5 | 33.4) 4.59 4.2 
Central City *®.. 56 | —2/ 81.6 | 0.90 | 8.0 || Strattom lost 0.00 Belvidere 55 | — 4/30.0| 3.07). .... 
Chester *!...... 56 4 31.8 0.95 0.5 | 4/81.0) 0.80; 38.0 || Beverlyt 62 —1/| 34.5) 3.08 0.2 

0.02 OS 57 0 | 29.6 1.16 5.3 Billingsport*!........... 58 7 | 88.2) 3.49 |...... 
Columbus t — 3 0.48 0.92 57 1/| 31.2 4.08 1.0 
0.66 6.1 Tablerock.......... Bridgeton 62 11 | 36.2 3.81 1.9 
Creighton t 499'—6 45 1.50; 6.0 Tecumseh?t............ 52, —4/ 20.5, 0.87 1.5 || Camden 60 3.45) 0.7 

BD —5 82.9 1.23 1.8 | Tekamah................/ —4 27.2) 0.12 1.0 Cape May C. H.t........ 64 10 | 35.2 | 1.80 0.5 
0.00 |...... Thedford *! ............. 56 0.60 4.0 Charlotteburg........... 55 — 6 2.2) 3.99 |...... 
Curtis@....... 69 6 37.8 0.20) 2.0 Turlingtont.............) 48 —7 24.2 1.23) 25 Chester ..... 55/—5 29.8) 2.54) 4.0 
Dannebrog*!..... ....-. | @ 0 33.7 0.71 5.5 Valentine t.......... —6/ 31.1) 0.28 )..... 63 3.37 0.3 
David City ......... | —3 2.2, 0.50 5.0 || Valparaiso ...... 0.25 1.0 College Farmt.......... 60'—5 32.8 3.49 
Dawson 62) 2/332, 3.0  Wakefield............... 43/—8 23.4 0.58| 5.8 Deckertown............- 57 |—3/29.6| 3.42| 7.5 
Dunning*! 61 12 34.0 0.25 2.5 Weeping Water*'. ..... 51 2/27.0' 1.07 3.0 Harbor City...... . 60 1 33.5 2.54 1.5 

ON 2.85 3.0 Westpointt ...... 0 | 27.4) 0.70 6.2 Elizabetht....... 62 | —2/ 3.55 |...... 
Hdgar 56 | 2/| 31.2) 0.36 4.0 Whitman........ 060 0.15 | 1.5 Englewood ..........++. 59 | —11 | 20.8 4.59 )...... 
| 0.55; 5.5 Wilber*?........ 4/85.4 1.04) 20 | Franklin Furnace....... 6 —5/| 30.0) 3.50) 6.0 
Ericson %.0 0.40) 4.0 Willard......... | T. | T._ | Freehold ............+.+. 59 2/33.4) 5.08) 3.5 
Ewingt..... 2.0 Wilsonville*!...... 634.6 0.15 1.5 Friesburg 3.27) T. 
Fairbury 61; 82.9) 1.00) 1.5 |) Wismer 0.20, 2.0 Gillette ..... 58 — 5 | 80.2) 3.48/ 2.0 
1 32.0 0.21) 2.0 Wymore*!.............. BF B86) 1.45) 
Fairmontt..... | 60 1 2.2 0.60) 1.0 | 60 0 | 30.6) 7.0 Hanover...... —6| 90.6) 8.51 1.5 
Fort Robinson .---..---- 61) — 805 0.0) 20 ‘Nevada. Hightstown 0 | 38.6) 25 
Franklin ..... | 68) 5 34.6 0.30 3.0 Austin............ 53 | 35.0 0.27 2.5 Imlaystown.... ... «..- 59 3 | 38.6) 2.98 1.4 
Fremontt... .....-- 58 —5 228.4 0.67|' 3.5 Battle Mountain*®!....... 60 10 36.2 0.06 0.0 Junction ...... 3.31 4.0 
58 2 31.4 0.87 4.0 Beowawe*!............. 10 | 36.8 Lambertville ............ 59 0 | 32.9 3.05 2.0 

MOB —3 B.9 9.2 Blaine...... 59 5 | 32.0) 0.20 1.0 Moorestown ............ 63 35.0) 3.46, T. 
0.10] 1.0|| Bunketville 0.02 |...... Newark 61) 4/82.7) 4.33| 0.5 
Gothenburg ...... | 64 2 32.6 4.0 Candelaria.............. 71 2 | 43.6) 0.06 New Brunswicka....... 62) —1/ 33.9! 3.72) 25 
Grand Island a*'....... 66 33.7 0.65 6.5 Carlin*!..... 72 12 | 34.3 0.00 00000 56) —1/ 29.4) 3.24) T. 
Grand Island d.......... 58 0 31.4 0.73 7.5 Carson City... 66 19 40.3 0.9% 4.6 Ocean City ............- 4 8 | 84.4 |....... 
Greeley*!...........++ —8 2.6 5.0 Cranes Ranch..........- 0.84 58 33.6 5.44) 2.0 
Elko*®...... && 10 | 33.5 | 0.10 )...... Paterson 65 4/34.1| 5.45) 4.5 

in t... eee —7 2.6 0.88) 8.0 Elko (mear)............. 54 31.4) 0.04 0.5 Perth Amboy...........- 58 0 | 32.1) 4.01 1.0 
Harvard.......... 1 31.3 1.00 ese cece | 0 | 32.3) 0.20 2.0 Plainfield................ 59 | — 3 | 31.2| 3.88 2.3 
Hastings*'......... 57 1 31.5 0.33 4.5 Empire Ranch........... 5 | 0.12 2.2 Port 59 9 | 96.2 2.36 |...... 
Hayes Center........ ... 0.25) 2.5  Fenelon*! ... 56 0 | 30.0 0.20) 2.5 Rancocas...... 2.94) 0.7 
Hay Springs............-, 30.3 0.55| 5.0 18 38.4 0.00 Rivervale...... 52 | —15 | 38.82 )...... 
3 32.4 0.71 2.0 | Halleck 57 | 2 2.0 T. Roseland 57 | —3 | 30.7) 4.36) 2.5 
Hickman 1.73, 1.2) Hawthornea*®........... 67 8 42.7) 0.00 Sergeantsville...........| 59 | — 2 31.2| 3.23) T. 
Holdreged*! 64 12 35.6 0.25 2.5, Hawthorne d............ 66 42.6) 0.06 | Somerville ............+ 60 — 33.0) 3.16, 2.0 
Hooper — 4) 2.6 0.87 2.1 | Hot Springs*!...........' 62 T. South Orange ..... .... 538 1 | 31.4) 3.86 1.5 
Imperial f ......- 68 3 34.6) 0.22) 2.2 Humboldt*!............. | @ 10 | 38.7 0.00 Staffordville 8.90; 2.0 
Indianola (near)*'..... 66 4 0.00 | Keysers Springs *! ..... | 65 31.3 0.10 Toms River ............., 60|—6 | 38.6) 4.88 3.0 
0000000000 T. | Lewers Ranch........... 65 15 40.2) 1.75 12.0 Trenton......... 60 2/| 36.0, 3.10| T. 
60 12 28.8 | 0.25 |...... Los Vegas....... 21 45.6 0.08 Vineland ........ 62 5 | 35.1) 2.21 1.2 
Kenn 88) — 8) 31.7 T. 0c = Woodbine....... 64 3 35.6 | 2.55 )...... 
Kimball 62 0 0.15 1.5 MeGill.......... 54 — 37.6) 0.37 New 
Kirkwood * 0.74 6.5 | Martins.. ... 20 40.6) 0.54 2.0 Albert......... 72 16 | 44.0 0.00 
Lexingtont............. 65 | 81.8 | 0.80 j.... || 66 16 | 36.6 0.30 2.8 Albuquerquet 65 41.8) 0.54 |...... 
Lincoln 58 0 30.4 1.5 Mill 20 37.4 Aztect ...... 63 9 | 34.6) 0.14 1.2 
Lincoln dt 58) —9 31.9 0.92) 0.8 Monitor Mill.............| 52)/—1 30.6 0.43/ 3.5  Bernalillot.. 1 21 43.9) 0.48) T. 

—1 33.7. 0.10 1.0 60 12 | 36.2) 0,06 3.2' Bluewater.......... 60 4133.8) 0.10 1. 
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Temperature. Precipita- 
(Fahrenheit.) on. 
3 
a 
Stations. Es Ze 
3 a 
: a2 a 
Sis = 
New York—Cont'd. ° | Ins. Ina. 
North | 20.2 282 16.5 
Number Fourt.........- 23.0) 3.12) 17.7 
Ogdensburg 499 | —17 | 22.0, 1.96 8.2 
Perry City..... 52 —10 233.8) 1.68 14.4 
Plattsburg Barrackst... 46 —11 22.0 ............. 
POPrt 27.6) 4.33 7.0 
Poughkeepsie ........ 51 | —11 | 27.0| 3.22 8.0 
56 —5 3.4) 2.45 1,2 
Ridgeway ......... —1 27.2) 1.66 11.6 
| —13 22.6, 2.38 ..... 
51 0 2.0 15.0 
St. “Johnsville 4° -—-13 2.48 10.1 
Saranac Lake ........... 2.6) 2.48 22.5 
| Saratogo Springs........ 4.9 «5.10 40.5 
1) cove 51 7 32.1 4.8, 4.0 
South Canisteo ......... 56 —6 2.09 15.3 
Southeast Reservoir 418 
| South Kortrightt....... 52; —9 2.38 ...... 
| Straits Corners.......... 544 — 6 B.2 1.8 13.0 
Ticonderoga............. 46 2.0 4.88 39.0 
5S —8 6.6 3.04 19.5 
Wappingers Falls....... 51, 2.7 4.51) 10.5 
Watertown ............. 58 —22 2.5 3.08 18.5 
—9 2.6, 2.02) 15.5 
57|—138 27.6 1.70 9.0 
Wedaewood —9 1.88 14.0 
w estfield 63 0 2.6 2.60 12.0 
Westpoint t 7 4.9 3.60 6.3 
Willetspoint ............ 31.6; 4.08 )...... 
North Carolina. 
73 4 37.6 0.890 T. 
Ashevillet.. 69 4 38.8 0.37 0.8 
Beaufort t.. 46.3 1.20 
Biltmore ¢... 69 7 3.0 O57 0.1 
Bryson Cit Deictroudesscidddacdt-scesutnaddes 1.17 1.8 
Chapelhill 71) 11 36.0) 1.0 
| enton ....... 69 16 | 42.2 1.38 
Experimental Farm 70 13 41.0 
Fairblufft........ -| 0.93 
Fayetteviliet 7 13 | 42.4) 1.02 
Flatrock ..... 63 4 33.4 0.67 0.5 
Greensboro t 69 12 37.8) 0.76 | 
Greenville . 66 11 42.4) 0.59 
Henderson t 68 11 39.0 O.87) 
Highlands .. 5) —2'32.4 1.4 1.5 
Horse Cove. oO 3 36.1 1.50 0.7 
Lenoir*t!.... 64 11 36.2 0.76 
Linville? .......... 2.4 0.9 2.5 
67 10 37.8 0.62 0.2 
68 11 39.4 0.77 
Lumbertont............ | 16 «641.8 1.12 
72 10 41.2| 0.9 T. 
Marion . 72 9 3.9 O.73 T. 
Mocksville ...... ....... 74 12 41.6/| 0.49 T. 
Moncuret 73 «618 «41.6 
74. 10 «641.6 OM T. 
Morganton ........ 74 9 3.8 0.67 
Mountairy............. | @& 6 36.2 0.40 0.5 
Mount Pleasant..... ... 71; 10 303.8 1.18 T. 
70 2, 47.8, 2.2 
Oakridge t............+.. 69 10 37.5 T. 
6) 38.2 0.62 
Rockinghamt........... 10 42.0 1.12 T. 
70 | 8 37.8 0.79 T. 
| Salisburyt....... 68 sees 71 12 41.0 0.98 
72 14 41.6 0.50 
65 8 3.0 O55 T. 
tone Mount Pesvcce 69 9 37.8 O09 T. 
Southern Pinesat...... 75 14 4.3 «1.37 
Southern Pines d........ 73 11 43.6 1.30 
Southport 67 14 45.4 2.42 
Springhope*'............ 65 4 38.0 0.50 
Tarboro ...... 7 9 40.6 T. 
Waynesvillet.......... 66 2 3.2 
WERENT 68 12 39.4 0.79 
North Dakota. 
52 | 14.2 0.35 | 3.5 
Ashley t. 883! 14.4!) 2.5 


78 
Temperature. Precipita- 
( t.) tion. 
3 
a 
dig) 
= 
East Lasvegast........- 63 13 | 38.8 0.21 3.5 
Eng et. 2 44.8 0.00 
anola . 65 10 | 36.2 0.00 
Fort Bayard............- | 72) 0.00 
Las Cruces | 16 46.6 0.02 
Lordsburg **......... «++ 0.00 
Los 68 15 | 39.2 0.85 
Lower Penasco *.... ... 7 20, 44.5 0.2% )...... | 
Roswell t.......... 14 45.1 0.86 | 
White Oaks ¢..... | 6 18 40.4 0.41 1. 
Winsors Ranch......... | 0.90} 12.0 
aa New York. 
Sonar ceed 4M —7 28.3 8.2 
Angelica t ..... | 2.4 1.41 8.0 
| 38 027.0 1.77) 14.6 
Arcade ..... see —4 1.66) 13.6) 
Binghamton ........ 271!) 10.7 
6 —14 2.2 1.76) 10.0 
Bouck ville 4 —18 | 23.1 23.0 
roo | | 
coe | 23. . 
53 | —11 28.4) 4.64) 7.5 
499 —9/'%.6 3.28! 15.5) 
Cooperstown 2.7) 2.98) 18.0) 
52'—38/ 2.8) 2.39) 19.0) 
Elizabethtown —#0 5.10 | 
Fleming .. ....... 57 1-11 5.0 
Fort Niagarat ...... —2/ 27.1) 1.42] 18.0 
bed — 6 | 26.6 12.3 
Garrattsville 47 —10 | 1.75 1.5 
Glens Falls......... coves) 41) —14/ 23.4 3.83 29.5 
Gloversville . | 47 | —12/23.8 3.33) 2.3 
Greenwich 44 —16) 24.4) 2.83) 
Honeymead Brook...... 50 —11 232) 11.1 
(27.6) 4.54) 28.5) 
Keene Valley ........... | 43) —17/ 21.9) 2.80) 27.0 
Kings Station 5.58 
—22 | 24. 
Lowville . 45 | 2.8 2.10) 17.0 Soa 
adison Barracks +..... 68 —20 26.4 2.08/ 20.0) 
Middletown. 52 | —10/ 26.6 5.09) 12.5 
Mohonk Lake. —2/ 27.2) 5.00)...... 
Newark Valley...... 2.04 |...... 
New Lisbon ...... —17 | 23.2); 2.13) 19. 
North Hammondt......' 2.75' 26.3 


Temperature. Precipita- 
(Fahrenheit.) tion. 
| z 
| 3 s 
Stations. 
| Se “s 
= eis = 
= = A = 
North Dutate~Conv'e. | ° o | © | Ins. | Ine. 
Bottineau . 41 —26 5.3 0.70 7.0 
48 —23 10.6 0.29 2.9 
Churehs Ferry .......... 55 —27 10.4. 0.64 6.4 
Coal Harbor............. | —20 13.5) 0.46 4.6 
Devils Lake ............. 58 —15 11-8/| 1.05 10.5 
Dickinson ..... 54 —17 19.5) 0.20 20 
9.6 0.40 4.0 
cose | —20 19.8 0.17 2.0 
| Falconer ..... .......... | 56 15.6) 0.50 5.0 
55 —21 0.17 2.0 
Fort Berthold 61 —20 14.0 0.40 4.0 
Fort Yatest 61 18,1 0.45 4.5 
53-19 15.8 0.40 4.0 
53. —21 17-6 0.20 2.0 
—380 11.0 0.8 6.2 
Grand Rapids+. 15.5 0.34 3.4 
Hamilton.......... .... 41 9.5 0.63 6.4 
Jamestownt 6 —2 15.8 0.05 0.5 
55 —26 8.7 0.70 7.0 
46 -® 88 0.45 4.5 
ccc: | 538 —20 15.6 0.13 1.3 
538-23 15.0 0.3 2.5 
—23 6.6 0.40 4.0 
Minnewaukon........... 56 —26 11.2 0.24 2.4 
52 -3 13.2 0.60 6.0 
49 —31 10.2 0.62 6.4 
Napoleont ............. 4 —18 145.2 0.65 6.5 
New England 55 18.5 0.90 9.0 
5 92 0.40 4.0 
53 —29 11.0 0.20 2.0 
St. Johnt............ 6 —18 11-2 06.60 6.0 
Sheyenne ... .......... 56 —28 11.8 0.80 8.0 
53 —25 15.8 0.30 3.0 
University.. 48 11.4 8. 
Wahpeton t 52 —19 2 6. 
White Earth 48 —Ww 6 2. 
Whites Ranch 57 —W 5 3. 
Willow City .. 4 —32 1 3. 
40 —26 1 0. 
hio. 
2 2. 
0 
4) 
0 


Camp Dennison. . 
Canal Dover............. 
Carrolliton...... .. 
Cedarville..... 
Celina 
Cherryfork 
Circleville 
Clarksville .............. 
Cleveland a.. | 
Cleveland 
} 
Colebrook 


= 
2 


rport 
Fayetteville. . 
Findlay....... 
Frankfort 

Garrettsville? = 


| Granville....... 
Greenfield.......... 


18. 
15. 
11. 
12. 

8. 
28. 
27. 
26. 


28.8 
34.0 
28.2 
26.4 | 
68 31.4 | 
62 28.3 
62 28.4 
67 
64 2 
—8 B.6 
6 —5 W.5 
6 —10 W.2 
—8 
69 —7 31.0 
67 —10 382.7 | 
67 —2 32.6 
6 —5 33.0 
644 —5 2.6 
6 —5 27.8 
6 —9 
68 —12 33.4 
61 —9 B.2 
—5 
68 —7 
6 —5 380.6 
6 —S8 2.0 
B.8) 
6 —7 B.2 
6 —2 9.5 
62 —7 32.0 
6 —7 
—4 33.3) 
6 —13 2.8 
8.0. 
4 —13 
6 33.7 


Fe 


> 


Bangorville.............. 62 27.0 
Bement... 
Benton Ridge........... 
Bigprairie 
Bloomingburg........... 
Bowling Green .......... 
ccc 
Cambridge .....  ....... 
DA@ytOn @ 
Defiance. 
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Tama II. voluntary and other cooperating 
7 
Temperat ure. Precipita- ‘Temperature. Precipita- Temperature. | Preci ita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. i (Fahrenheit.) tion. 
| z | | z 
4 a | a 
Stations. g fy | Be Stations. _ | By | Be | Stations. Be Bp 
5s | & | Eig E | 86 
3 = | 8/4 | é 
| 
Ohio—Cont’d. | | Ins. | Ine. Oklahoma—Cont'd. | Ins. | Ins | ° | Ins. | Ine. 
Greenhill ...... —12 2.0) 1.9 5.2 | Newkirk 67 14 41.4) 3.08 — 4 | 27.6 |. 
Greenviile...... 61 —6 30.1 1.69 3.0 16 43.8 | 2.46 Drift 1.95 
Hackney. .... 68 —9 30.5 1.98 3.1 71 17 42.4) 2.25) T. 1.73 2.0 
Hanging Rock...... 70 —7 34.6 1.75 2.5 || Prudencet | 3.25 54) —16 | 26.8) 1.91 8.5 
61 | — 7 2.2) 2.29) 10.0) Putnam ¢............000. 76 13 44.2) 1.33 Dyberry ...... 58 —12 | | 3.12) 11.5 
6 —9 2.8 2.78 2.0 sac and Fox Agency.. 78 11 45.3) 1.73) T. East Bloomsburg ....... 1.20 0.6 
Hillsborot...... 68 —8/| 33.3 2.03 1.5 15 43.6| 3.00| T. East Mauch Chunk.. 60  —10 | 29.6 | 1.87 1.5 
Hiram 65) —10/ 25.7 2.40) 11.0 Waukomis.... ........., 7% 17 43.5) 3.25 BR 2 | 31.3 3.70 3.0 
Hudson........+ 64 —11 27.5 4.11 16.0 Oregon Ellwood 2.2% | 6.2 
Jacksonboro .......-. «664 | — 4/ 82.1) 1.35 |) 68 31 47.0 7.05 || Emporiam 88 | —11 | 27.0 | 1.47 | 10.2 
65 30.3 3.16 10.3 Arlington..............-. 65 28 44.4) 0.57 | 3.6 1.17 5.5 
ce 65, —9/ 28.0 2.14, 12.8 24 «44.6 1.28 Farrandsville 1.38 7-0 
Lancaster 6 | —7/ 31.2) 2.98; 4.5) Aurora 62 30 45.0) 5.85 Forks of Neshaminy 62; 4/ 34.6) 8.99)...... 
61 2.5), 2.18 5.2 Aurora(near)............ 63 29 45.5 | 6.26] T. Franklin........ —6/ 27.0] 1.48 6.0 
62 | —14 26.8) 2.74) 12.0) Bandon........ 3349.2) 8.27 | 
LOZAMN seve 71 —10 | 32.8) 3-11 2.5 Bay City t........... 33) (46.1 | 29.39 FreOport lessees 2.90 5.0 
66 —10 26.6 1.88 5.8 Beulah ............. 5 33.1) 0.36 2.4 || Girard ville 9.8 
McArthur ....... 67 | —13 | 30.6 2.72 2.0 Brownsville **...... ... 31 (47.6 | 3.72 Grampian ...............| 56) —8 | 2.06) 16.0 
Met ‘onnelsville 7 | —8 | 2.2) 8.70 | 10.9 || 51 4 | 20.2 |...... Greensboro | 31.6/ 2.06 6.0 
Mamahield 16.7 | Burne (mear) 61 12 38.7) 0.11 0.2 Greenville .. ...........| —6 | 3.27) 10.8 
cc voce 67 33.8 2.39 2.5 Cascade Locks .......... 56 34 443.2 | 14.48 Hamburg...... ane 57 | 0 | 31.6) 1.74 1.0 
2.0000 —9/| 90.0; 3.31 10.2. Comstock **............. 67 31 47.3 | 3.93 Hawley....... 58) —8/ 27.2) 1.71 | 12.9 
Medina 68|—8/| 27.5 2.44) 11.0| Corvallis ....... 65 29° 45.7/ 5.48) T. Hollidaysburg 63 | — 4/ 29.2; 1.21 5.5 
Milfordton 63 —14 2.6 2.56 8.5 Dayvillet...... 65 21 43.8 | 0.52 0.2 Huntingdonat.......... 58 | -- 5 | 29.6) 1.47 7.5 
Millport .......- 65 | —17 | 2-2 2.42, 4.0 Fairview ............ 60) 33 46.8) 8.09 Indiana...... | 7 |—4/| 20.0) 1.44) 10.3 
Montpelier ...... | — 7 2.4) 1.95 8-0 Falls City. ........ 29 43.9 | 12.65) T. TE WIR 000.000 
Napoleon..... — & 2.24 7-0 || 0 31.2) 0.40 4.0  Johnstownt............., —4/ 20.4) 2.78 | 12.0 
Neapolis. 1.28 3.5 Forestgrove............. 64 29 «43.0; 7.81 1.0 || Karthaus pas 1.18 | 16.0 
New Alexandria 6 —6 2.8) 2.67 4.0 Fort Klamath........... 55 7 | 31.0] 2.81] 10.2 || Keating cose Joos | 8.3 
New 64 —10 27.4 2.16 5.5 Gardiner ......... BB | 13.25 Kennett Square......... 33.4) 3.43 0.2 
New Bremen ............ 64 30.5 0.85 3.1 Glenora ......... 28 41.0 | 11.5 Lansdale........ 8.04 
New Holland............ 67 | — 5 | $2.2| 2.05 5.2 Government Camp..... 51 16 34.4) 12.94 54.0 Lawrenceville ...... 56 | —11 | 27.2 | 1.26 5.8 
New Paris. 7 30.5 1.21 3.0 Grants Pass at..... @& 24 45.0) 3.70 Lebanon...... GF | 81.4) 1.59 1.7 
New Waterford ......... 68 —7 2.1 3.30 12.0 Happy Valley..... 60 3 35.4 |.....-. 58) —10/ 26-4) 2.05) 9.7 
North Lewisburg ........ 64 —8 29.2 2.72 4.2 Heppner....... 64!) 43.0¢] 0.75 0.9 || Lewisburg...............| 56|—7 | 28.8 | 2.27 3.0 
North Royalton......... 63 —9 27.6 2.26 12.0 Hood River (near) ...... 58 42.0 | 5.83) 5.0 Lock Havenat......... |; 29.6) 2.23) 13.0 
Norwalk ...... 644 —7 2.85 12.5 Jacksonville ............ 6 43.2) 2.35) 06.2 Lock Havend....... -| 1.51 | 8.0 
Ohio State University... 6 —5 30.3 1.79 1.4 Junction City*§......... 66 30 | 47.9 3.49 Lycippus 72) — 4 | 30.0) 1.80) 12.2 
Orangeville ............- 61| — 8 | 26.8 2.25 11.0 Klamath Falls .......... 16 36.1) 0.91 1.0 Mifflin ..... 1.50) 1.0 
Ottawa ..... 62)—5 31.0) 2.34 8.5 Lafayette **........ 30 43.9| 4.67 Oil City 2.53 | 12.2 
Pataskalat.............. 66|—11 2.3) 2.62 7-2 Lagrande.......... 57 18 | 37-8 | 0.77 3.0 Ottsville. 3.20 
2.62, 11.5 Lakeviewt... 59 10 34.9) 1.08 1.5 Parkert. 9.5 
66 —6 30.4 2.62 9.6 Langlois 68 31 50.1 | 22.12 Philadelphia 3.20) 1.0 
Plattsburg ... 638 30.3 1.93 4.0 Lone Rock . 57 18 39.3) 0.78 1.0 Point 8.34 |...... 
Pomeroy 69 —2 32.8 1.05 5.5 Lorella. 58 —6 33.1) 0.20 Pottstown...... 2/832) 3.55) 0.5 
Portsmouth at... 1.69 T. MeMinnville 62 30 45.6) 6.65) T. uakertown ............. 3.64 ; 1.0 
7) O 36.2, 1.65' 0.5 Merlin*® 66 2 42.6) 2.97 eading?.... ... 30.2 | 2.15 
Richwood .......-... 61 —8 2.8 2.48 6.5 Monmouth 66 «44.8 | 2.06 Reedsville.. — | 87.8 
Ridwovilie 60 —8/| 27.8) 1.52 6.5 onroe.. 66 31 46.1) 5.46 Renovo @.... 1.41, 5.7 
63 | — 3 | 34.2) 2.63 1.8 Moro........ 59 27 40.3) 0.36 0.2. Renovod...... 57 —4/ 29.0) 1.71) 8.7 
63) —10/ 26.4 2.49 5.0 Mount Angelt 63 46.0) 6.56| 0.5 Ridgwayt..... 1.37 16.0 
62) 2.45, 11.2, Newberg....... --| @& 28 45.0) 7.57 Saegerstown ...... 61) —8 | 26.0) 3.02) 19.5 
Rosewc 61> —6 29.8 1-77) 4.0 Newbridge...... 87 | 6 35.4) 0.68 1.5 || St. 54) —6 | 23.8] 1.24) 10.0 
Shenandoah............- 63 —10 2.56 9.6 Newport .......... 68 27 «47.2 | 13.01 Salem Corners........... 53 — 4 | 27.2 3.34) 10.0. 
Sidney d ......... 65) 29.4) 1.85 5.9 Pendleton 66 2 45.6) 1.33 1.0 Scranton 57 | -- 2| 29.1) 2.41] 12.0 
Sinking Springt......... 64 —4/ 33.5 2.07 3.0 Prineville 72 11 43-8)| 0.71 0.1 Seisholtzville 3.01 |. 
Somerset t......... 66 —5 32.6) 2.81 15.3 68 28 | 45.5 | 2.59 | Selinsgrove .............| 55 | — 8 2.06 2.0 
Springboro 1.35 | 3.0 Riverside. ............../ 68 4 35.8/ 0.25) 2.0) Shawmont ..... 2.78 
Spring Valley.......... 62 —6 31.0) 1.98) 3.0 Salemdt. ......... 67 28 45.2) 5.64 Shinglehouse............| 65) —12/)27.8| 1.24) 4.0 
Strongsville 3.07) 7.8) Sheridan®®..... @& 31 47.5 | 5.06 | Sinnamahoning ......... 1.11 
Sylvania....... 57) — 7) 2.5 2.13 10.0 Silver Lake..............| 60 13 34.4| 0.30/ 0.8 | Smethport...............| 61) —10 | 25.6) 1.35) 7.0 
UPMAMN 72 34.5 1.58 1.0 Silverton 64 34 44.5) 6.43 0.5 B.27 
Tiffin G8 — 4) 29.5) 2.48 | 12.8 || Siskiyou**.. 74 «40.3 | 1.70] 17.0 63/—8/25.7| 3.11| 14.4 
Upper Sandusky ........ | 20.6) 2.94) 18.0 || Sparta 58 15 | 31.8| 2.15| 17.0 South Bethlehem .......| 56 
Urbana .......-. 61) —5/ 390.0) 2.01) 8.5 Springfield ** .. -| 6 34 45.6) 3.12 | South Eaton ............ 57 | —4/ 28.8) 1.43; 3.0 
Vanceburg 67); —4/34.3 2.65, 5.5 Stafford........... 60 32 44.6 | 7.42 State College............| 55 27.5; 1.14) 4.1 
Vanwert ..... | 9.6) 2.04 8.5 TheDallest..... | 6 28 44.0) 0.98 
Vermilion 64 —6 W.2 2.20 13.5 Tillamook Rock ........ 6.91 | Swarthmore.............| 59 | 2.96 '...... 
Vickery 63 | — 5 | 1.82/| 11.1 || Toledo | 64) 10.60 2 Swiftwater............ 51) —5 | 26.0) 3.35, 2.0 
ose 64, — 6 WH) VBL) 10.4 | 56 0 34.8) 0.37 0.5 || Trout 3.56 9.0 
Warsaw 67 —13 28.7) 2.35) 7.0 Vernonia................ 70 | 23 42.4] 8.91] 8.0 |) Umiontown. 1-78 | 5.0 
Wauseon ...............-| 2.2 2.75 13.8 West Pork 80 43.3| 4.18 | Warren t 59) — 28.0) 1.69) 11.1 
Warnes 68) — 6 | 3.17 | 1.5 || Westom.... O4 22 44.2 || Wellsborot............./ 58) —10 28.2) 1.38 7.5 
aynesville............. |—6/ 90.4) 1.72/ Williams................ 66 2 44.0) 3.16 || West Chester............/ 59 83.2 | 3.74 
ellington 6 —7/ 292 9.0 Pennsylvania. | West 1,98) 7.0 
| 2.08] 4.4 || — 27.9) 1.98 |...... || 59) 3.25 | 
Willoughby ..... ....... | 8.42) 10.0 Aqueduct ..............., 60 —2 33.2/ 1.78 2.9 | White Haven ...........| 53) —12 | 26.5) 1.56), 4.0 
Wooster | 64 —9 27.4) 227) 10.8 Beaver 2.01 |...... || Wilkesbarret...........| 56 1 | 30.9; 0.96, 0.8 
- Youngstown ........... 64 — 6) 29.4 2.8 Williamsport ...........| 55|—2/ 29.0) 1.52 2.8 
2.37 9.0 || Brookville ces 1.69 | 11.8 | YOrkt 1 | 31.1 1.6 
Anadarkot.............. 81, 14 47.0) 4.10 CAMETON laces 1.17 | 6.0 | 48 4 | 82.0/ 6.60) 8.5 
Arapahot 7% 13) 42.8 2.62 381.2] 2.09) 0.5 52 | — 2/ 30.0/ 8.13) 7.0 
Burnett t................. 79) 13/ 45.0) 1.33 58 O 28.4) 1.85 | 17.5 | Lonsdale 11.5 
44.3 2.57 | NE 1.60} 8.0 |) Pawtucket .............) 55) 33.7) 6.53 19.0 
4.18 | Centerhallt.............| 51/—4 | 26.7] 1.16 9.5 Providencea............| 54 0 | 32.9) 6.45) 11.5 
Fort Renot.............. 78 45.4 | 6.34 | Chambersburgt......... 59 —2 29.2] 1.38 ]...... Providence 54 1 | 30.8; 6.10 9.0 
Fort Sill. 79 16 | 49.1 | 2.20 | 65 —1 82.8) 3.48 1.3 South Carolina. 
Ho 0.8; T. || 66) 2) 35.0] 3.82) 0.5 78 11 | 45.3 0.62 
Kingfisher 79) 17 45.0 4.08 || Derry Station 7 | 90.8 | 1.98 |" "5.6 || | 
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Tasie II. record of eoluntary and other cooperating observera—Continued. 


Tempera Precipita- || | ‘Temperature. | Precipita- | Temperature. > 
an ture. Prec - 
tion. | (Fahrenheit.) tion. (Fahrenheit.) | 
| _ 
dla |i | ia: 
South Carolina—Cont'’d. © | © ° —— 
Clemson College ... .... 71) 0 41.0 O97 0.86} 1.0 Jacksonville | | 
16/442 0.69 Dyersburg..... .........) @| 16 425 T. 08.9) 0.78 
Greenville? ........ 74) 12/402 0.80 He | 20) 54.6) 2.03 
Greenwood 73 | 43.0 0.57 Florence t+ 40.9 0.80 cece 79 lessees 0.00 
Holland ..... 11 | 40.5 1.08 | Franklin 9 40.5 0.63 
Kingstree b..... -0 Missouri City........ ... | 59. 
Longshore 11/422) 0.88 | | 2° Now Braanfelst 80 | 31 57.0 1.16 
(50.9 0.52 Jonesboro *! 35.2 0.99 23 Rob nland 49.1 
St. Matthews? .......... 7| 1) 0.88 | 61.6 |....-. 
Seve 4.9 0.66. cKenziet.............. 1 42.0 12 T. mente... 
Statesburg 75 45.6 1.12. 79 14 42.2 0-18 1.0 
Trenton | 72 | 90/47.5 0.58 | 8 | Tyler 76) 19 30.4) 3.08 
Walhalla ........ 75 10 40.8 0.60! T. Peryear *?... 70 0 a8 T. Wa 3.40 
| 4.5) 1.07 Rugby —2 352 257 15-0 Wichita Falls 2.00 
Armour....... —8/ 24.0 0.53 5.0 Springdale ..............) 6.4 Blue Creek **............ M4) 299 OT. 
Asheroft ¢.... 0.45 | Sylvia ba 0.84 8.1 Brigham 
Brookingst.............. —14 19.9 0.58 5.5 Tellico Plains + ‘oa 073 1 | 20.4 0.15 ...... 
| 4&8 || Trenton ..... 12 41.6 1.9 Fort Duchesne+ 82 0.10 1.0 
De — 8) 20.2 0.70 7.0 | Wildersville.... 12 43.2 Gilest —10 j 21.9 0.20 2.0 
Doland ..... —16 20.6 0.20) 3.0 akon | Heber...... 54/—8/25.4 0.50 5.0 
59) —11 20.5 0.50 5.2 Arthur City 0.56 Loat........+ —15/ 25.2 0.00 
Forestburg t 57 —12 27 0.30 | 3.0 Logant.... 49 5 | 20.5 O.BB 
Fort Meadet............ —5/ 30.9 0.15 1.4 Minersville ....... ..... 82.0, O57) 
Goudyville 60 | —14/ 21.9 0:20 57.5 0.85 OBdeN 52 18 | 92.5 |....... 1.0 
Highmore 22.4 0.01 al 2. | 58 2 32.4 1.20 12.0 
Hotch Cityt.. pore 28.4 0.08 6.65 57 |—2 31.0 0.68 4.5 
Hot Springs 8/84 0.43 (48 | | Promontory ** one 0.05 0.5 
‘| os! fe | | 0.50 | Provo 63) 
0.0 | 29 52.0) Richfield t. 62 29.6 0.30 3.0 
Suowieh... 90) 61.9) 0.89 | | St. Georget...... 79) 44.3 0.56 
imball 8195.6) 0.48| 4.8 Coleman “| 47-6 2.58 | | Seipiot 2.5, 1.62 6.0 
| T. | | College Station... 51.6) | Snowville —3 0.30 0.0 
| | 28 55.2) 5.43 Soldier Summit ! —5 4.0 O68 6.8 
58 |—16 | 17-4| 0.52| 5.2 Conroe 20 | Thistle 3 2.4 0.30 3.0 
Parker? £5 | Dallas? . Vernal. 12 15.0 047 5.0 
Parkston .. 53) 23.6 0.40 4.0 Danevang+.............. 80 82 575 4.13 | 
Piankinton 6-9 26 0.83 3.5 Dublint | | 0:80 | Benni —18 25.9 3.22 28.2 
| —11 010| 1:0 Devalel 1 | 0.50 Brattle —2 4.6 40.5 
tgs | -- 71 8.17 | Chelsea 45 | —13 23.5 4.78 44.0 
Shiloh ..... 60 | —10/ 29.4 0.02) 0.2 Fort Brown ...... lene (1-70 | Cornwall —9 24-6 2.49 20.5 
| 40 63.6 2.43 | Enosbu 56) —17 19.6 440 40.0 
Sious Palle? | 0.88 | Hartland t...... 45 22.2 4.22 32.0 
Spearfish t 61 0 | 31.8 0.45 | 5.0 Fort Rin eee a7 63.6 | 1.56 | Jacksonville . 46 —% 21.6 3.87 26.0 
Tyndall Mi 4.7 0.75 75 Fort Stockton 64.0 0.73 Norwich.. 24.0 | 4.41 30.5 
Watertown.. 50 | —15/ 18.2) 0.85| 3.5 || Fort Be | St. Johnsbury ........... Si 
Wentworth? 51|—13/ 20.8 0.38 3.8 | Fredericksburg*t? ... 48 | —23 | 24.9 | 4.68 25.0 
Wessington Springs *. 19.4 0-52 5.2 | Fruitland tee 0.54 } Wells...... 23.6) 5.2 82.0 
ennessee. ° | | 
Andersonviile...........| 66 6/37.2 1.08) T. | Golitnio 53.0¢ 2.39 | Alexandria..............| 66 6 | 34.4 | 1.31 
Ashwood *¢! ........... 7 12 | 42'5 115 | 1.0 | Grapevine 76|/—2/ 382, 0.78 T. 
Benton (near)t..........| 65 8/39.2 T. | Hale Center+ 52.0} 1.19 Barboursville..... ...... 78 0.73) T. 
71 1242.0 Haskell 58.2 3.08 Bigstone Ga rt. 67/—5| 85.8) 1.85 3.7 
Byrd 5/383 1.76! 6.3 ' Houstont.... 3.49 | Bl 
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II Meteorological of voluntary and other cooperating 


j 
Temperature. | Precipita- ] Temperature. Precipita- | | Temperature. 'Precipita- 
(Fahrenheit.) tion. | (Fahrenheit.) tion. | | (Fahrenheit.) | tion. 
= | | 
Stations. 2 | >| Be Stations. | | Stations. 2 
8 a | | ga | a Big d ae 
| 
Virginia—Cont'd. | Ine. | West Vir inda—Cont’d. o ° | Ins. | Ins Mexico—Cont’d ° ° © | Ins. Ine. 
Burkes Garden | 3.28 || lessees 0.91 4.0 Topolobampo*!......... 81 56 66.9 0.00 
Callavillet ...... cece 0.70 Hinton dt 66 — 4) 33.8 ...... 1.5 New Brunswick. 
Christiansburg ......---- O80 Huntington 71 St.John 39 3.95 4.8 
Clifton Forge ...«-..---- 69 8 34.4 0.51) 0.5 Kingwood. 65 — 4/ 20.8) 2.56 )...... Indies. 
Dale Enterpriset........ 67 —1 82.2/ 0.61, T. Marlinton t. 638 —9 30.0 1.47 3.0 Grand 0.70 
— + 72) — 5) 35.2 | | =. 32.3 
Grahams Forge ..... ... 32.8 0:60 67, «1.05| T. 
Guinea........... 0.9 PointPleasantt........./ 71) 1 35.0 1.93 1.0 Alaska. 
Hampton ........ 65) 41.0) 1.49 Powellton .......... 68) 0 33.9 2.07 6.3 Killisnoo ......-.... 38 81.1 
Hot prings 7 —4 35.2 0.79 64 6 32.8 1.09 Arizona, 
68 4 34.8! 0.77 0.5 | Upper Tract............. 74 4° 34.0 0.64) T. Arkansas 
Maidens ...... cove 70 8 387-8 1.15) | Weston 3.15 6.0 || Brinkley. 72 | 28) 48.3 | 10.92 | 
| 68 34.2) 1.22 T. | Weston d*f!..... 69 | —8 31.4 ....... | 70! 16| 46.7) 2.87 | 
Mariont 67 —3 34.8 0.9 1.5  Wheelingat............. 2.50 6.3 California. | 
«+. 62 0 29.0) 1.22 2.2 || GF | 2 33.6) 2.50 4.5 || Folsom | 64 42.6! 0.90) T. 
72 OT. | Upperlake. 67 | 15 40.4, 0.93) 2.0 
0.78) T. 42 —11 18.8 1-17, 11-6 Walnut Creek...... .... | 61 24 48.4 1.29 
Richmond (near)t........ 68 6 37-4 0.81 T. 435) 17.0 1.83 12.0 Colorado. 
Salemt ........+ 9 392) O58 2.0 1.29) 14.0 Jadiane 
Speers | 2.19 | 5.0 Brodhead...... —9 22.6 2.04 14.0 Logansport 1.43 6.4 
| 68) 9) 38.7) 1.26 | Butternut —22 18.9 1.93 10.9 Kansas. 
Stanardsvillet...-..-.-. 0.65 Chilton ...... 45 | —11 | 22.4) 0.91 | 18.0 Hays ee 2% | 12.5 
Staunton 3 5 3.4 055 T | 10.6 | |] || 0.00 
Stephens Cityt.......... 68 33.9| 1.22 TT. Delavan. 224 1.17) 11.0 Massachusetts. 
66 39.8) Dodgevillet .. | 44) —9/ 21.6) 1.62) 19.5 58 | | 26.2 )....... 
6411) 36.4 0.58 Easton.. 41 —11 19.8 0.65 8.5 Missouri. 
66 3 35.8 1.38; 1.0 EauClaire........... | 44) 20:2) 298) 11.5 | 
Farm .......| 67. 2 36.6 ......- Florence ¢..... | 42/)/—12 12.8 1.38 11.0 Montana. | 
Westpoint ......... 31.0) 1.50, T. Fond duLac ........... 0.98 Bozeman Ex. Station.... —6 22.4°) 0.42 )..... 
Woodstock t ......... 71 4 34.5 0.60 TT. Grand River Locks............ 41, 18.8) 0.57, 5.7 
Wytheville t.. 7 34.3 | 0.65 TT. Grantsburgt ...... 40 | 0.45) 4.5 | 0.40) 4.0 
Washington. | 45 | —15 | 1.60! 11.0 || Hogam. | 5O|—2/ 23.2 0.70) 7.0 
Anacortes ...... 2.88 eo} 46 | —11 | 22-4) 1.84) 21.8 || 4.95 12.5 
Ashford t...... 11.06 | 17.0 || Harvey 45 | —10 28.3 | 1.34, 10.8 Kearney...... | 0.17) 1.5 
Blaine 62 22 1.5 | Hayward..... 42 —27 18.6 0.98 5.6) 
Centervillet........ 65 40.0, 1.08 —9 0.5 2.03) 16.5 Turlington .............. | — 2 | 2.2 
58 34 43.0 Kenosha *"....... ...... 44 | —10 | 2.8 |......- Nevada 
Clearwater .....-....... 5631 | 43.4 25.05 «93.8 | Knapp .......... | 45  —13 | 20.1) 1.04 | 0.50 
59; 2 39.0) 275) 1.5 Koepenick | 48 | —16 | 19.0) 2.20| 19.0 New York 
Coupevillet 65 31 44.0 2.82 TT.  Lancastert ...... | 98.5 || 8 | 26.7 3.85) 19 
Dayton 66 24 43.6 1.69 Lincolnt ..... 40, 0 | 23.0 1.40; 6.0 North Carolina. 
Eliensburg ............. 55, 12 35.4) 0.47 | 41)—8/ 20.8) 2.42) Abshers 73 11 41.2) 3.02) 0.5 
Ellensburg (near). ..... 52. 10 34.6 0.50 3.0  Manitowoct ............ | 44 — 1.20) 12.2 Horse 68 7| 40.8) 5.78) 1.5 
Fort Simcoet...... 68 4 40.4 1.54) 2.0 Meadow Valleyt 43 —17 18.2) 0.63) 10.0 Oregon. 
Fort Spokane ... 48 18 34.2 1.80 6.5 Medford t.. 55 | —22 | 17.6 |....... 3-43) 3.0 
Grandmoundt . 59-29 «43.2 8.24 1.0 Menasha...... 0.70! 13.8 | Tillamook Rock.........| 4.12 
Hunterst.... .. 48 5 30.6 2.33 8.5 New Holstein 48 —10 19.7) 1.80 11.0 South Dakota. 
Kennewick ¢ ... 44.10.52 New London ... 41 20.1) 0.75 | | 0.00 
La Center....... 61, 32 44.6 9.18 1.5 North Crandon .. ......)...... 42|—4/| 22.6! 0.00 
Lakeside 550 35.2) 1.59 10.0 Oconto.... | = F | BO Virginia. 
Lapush 50 41.2 16.46 Osceolat 45 —11/ 18.5 1.13) 5.3 Warrenton.. 2.04) 5.0 
Lind ...... 59 «38-2 «0.81 | 2.0 Pepin.. 45 —14/ 18.6) 1.48| 15.0 Washington. 
Loomis ¢. . 55 13 1.00 4.0 | Pine Rivert 42 —11/ 20.6 1.00 10.4 3.96 
Madrone ¢.. 64S 44.97.28 | Portage t 40 | —12 | 19.0) 0.74 | 10.0 Wisconsin. 
Mayfield 43.6 | 9.03 | Port Washington . 46 | —11 8.76 | 88.0 || Shawano 4B | —5 | 284 
Moxee Valley 65 17 40.2 «0.51 0.1 | Prairie du Chien .. 50) — 7 | 25.0) 1.44) 14.0 
New Whatcom. --| 67 45.4) 2.40) 0.2. Racine........ 4 38.0 || 
Northbend 55 21 42.6 10.92 2.0 Sharon...... | 20.8 2.96 | 20.5 EXPLANATION OF SIGNS. 
Olympiat ...... 61 ner 47 | * Extremes of temperature from observed readings of 
Orcas Island ............ 58 44.8 | 2.47 Stevens Pointt ......... 49 —13 19.8 1.19| 8.2 dry thermometer. 
Pinehillt 61 28 40.9 2.69 1.0 Sturgeon BayCanal®®.. — 8 | 21.9 + Weather Bureau instruments. 
Pomeroy. 80). 1.39) 0.5 Valley Junctiont....... —15/ 19.2 16.5 A numeral following the name of a station indicates 
Port Townsend ......... 64 45.0 2.64) T. Viroqua........... 42 —8/ 21.4 219 20.0. the hours of observation from which the mean temper- 
Pullmant............ 56) 37.2) 3.24! 3.0 Watertownt............ 45 | —12 22.1) 3.14| 22.5 ature was obtained, thus: 
«18 87.0 1.96 4.8 Waukeshat............. | 23.2 1.60! 11.9 1Mean of 7a.m.+2p.m.+9p.m.+9 p.m. +4, 
69 45.1 6.13 Waupacat..............| 39) 20.8, 0.75| 14.5 *Meanof 8a.m.+8p.m.+2%. 
Shoal water Bay*"...... 84/45.2)...... Wausau f............ 45 —16 17.8| 2.09| 18.5 *Meanof 7a.m.+7p.m.+2. 
Snohomisht....... 65 32 45.0) 7.70) 1.5 Westbend........ 2.8! 1.62] 16.2 ‘Mean of 6a. m. m. + 2. 
Southbend ...... 32 44.6 16.57) T. Westfieldt........... —10 21.1| 1.20| 10.0 ®Meanof 7 a.m. m. + 2. 
- 67 42.6 7.14 0.5 White Moundt........... 45 —12 221. 1.90) 14.0 Mean of readings at various hours reduced to true 
Sunnysidet ..........+.. 69 22 41.4 0.14 7 Wyomin dail mean by special tables. 
Union City t... 58S 80 48.0 16.30 2.0 Big Horn voming. 583 —4 2.3 0.18 8.0 | ean from hourly of 
Vashont..... 61 44.38.35 52 | 2/ 27.8; 0.02| 0.2 | ‘Mean of 7a.m.+2 9p. m. +3 » 
Watervillet..... 82.0| 1.42| 6.0. Embar................ ooo] 87 | 80.0 | 1.0. £°®Mean of sunrise and noon. 

West Virginia, Laramiet........... 62  32.4| 0.26) 0.5 of sunrise, noon, sunset, and midnight. 
Beverly? ......... ese 64 —12 30.4 2.87 7.0 Fort Washakie..... ..... 59 —1 20.6 0.00 _ The absence of a numeral indicates that the mean 
Bluefieldt............+.. 67 —4 34.4 0.98 2.9 Fort Yellowstonet..... 45 1 25.2 1.21 12,1. temperature has been obtained from daily readings of 
SF 9.5 Green River...... ...... 65 —11 31.6 0.00 | the maximum and minimum thermometers. 

1 49 2/25.6 0.01 /...... An italic letter following the name of a station, as 
Burlington t.............. 2 82.8  1.45| 1.5. Lovell............. 012. Livingston a,” “ Livingston indicates that two or 
Charleston t.... .... — 6! 29.2. 0.46 3.0. more observers, as the case may be, are reporting from 
67|—9 31.6 1.92 8.0 Otto..... | 0'29.0 the same station. A small roman letter following the 
Eastbank ...............| 72 —2/| 36.5) 1.75 4.0 | Sheridan .......... | 87 1 27.5 1.65 | 16.5 name of a station, or in figure columns, indicates the 
Elkhornt...... .........| 35.2| 1.16 5.8 Sundance...... 45 —6 27.2 0.85 7.0. number of days missing from the record; for instance, 
210| 8.0 Wamsutter............ 40'—8 22.8) 0.00 | denotes 14 days missing. 
Green Sulphur ....... 6 —1 824 0.86) 0.8 Ciudad P. Diaz..... 84 42 61.9 0.40 | | Tennessee, Nunnelly, December, 1897, make precipi- 
1.49! 0.5 LeondeAldamas......... 77) 981 87.5! 0.67 tution read 4,33 instead of 4.31. 
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Tasie III.—Data furnished by the Canadian Meteorological Service, February, 1898. 
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Tass 1V.—Mean temperature for each hour of seventy-fifth 
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Tasie V.— Mean pressure for each hour of seventy-fifth 
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Taste VI.—Average wind movement for each hour of seventy-fifth meridian time, February, 1898. 
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Abilene, Tex.......... 80 8.0 7.5 [a 9.4 92 89 9.7 11.2 126 13.7 12.9 | 12.6 1.6 | 1 87 8.0 8.2 
Albany, N.Y.......... 65 6.7 [is 7.8 80 88 92 98 9.9 11.4 10.1/ 9.5) 85| WB) 83 7.5 6.6 6.4 
Mich.........5 90 89 [5s 9.4 10.0 10.6 12.1 13.1 12.9 13.1 12.9 125 11.5 1 10.0 98 94 9.2 
16.9 16.8 194 18h 1 16.1 15.8 15.1 15.4 16.3 18.5 19.3 19.0 18.6 18.2 15 12.7 18.1 16.8 
10.1/103) 9.5 8.9 8.9 9.0 10.0 10.9 11.1) 11.4 12.0/ 11.7 11.0 95 10.0 10.7 10.1 10.0 
10.3 10.6 11.0 11.3 11.8 11.2 11.1 11-1 12.1 12.9 14) 12.0 12.3 122 11.9 11.30 9.5 88 92 94 89 10.9 
5.3) 4.7 46 #45 45! 46) 50 47) 5.0) 5.7 8.0! 9.0 92 9.3 7.5 6.8 | 6.5) 5.6) 6.5 
5.0 6.1 58 5.9) 60 49 47/ 5.0/ 50 | 5.8 69 8.6 7 86 9.2 83) 66! 66) 57) 6.3 
- 5.0) 48) 48 46 48 46 50 49) 58) 6.2 63 7.1 69 6.9 6.4) 5.6) 5.0) 4.5 5.5 
- 10.8 102 94 91 91 85 87 8B 92 10.4 11.6 12.2 12.7 HBO 13.3 18.0 11.6 11-1 11.8) 11.5 1 10.7 
Block Island, R.I.... 15.4 15.7 15.2 15.9 15.7 13.9 13.5 13.5 13.9 14.8 15.5 15.5 15.9 15.9 15.6 15.4) 15.4 14.1 15-2) 14.2 14.5 14.6 14.0) 14.9 
Boston, Mass......... 10.3 11.4 11.3 | 11.1.) 11.1) 11.8 11.5) 11.2 11.9 31.6 11.9 12.0 13.2) 12.9 12.6 12.9 | 13.0) 11.9 11.2) 10.5' 9.8) 9.3 11.5 
Buffalo, N.Y.........- 15.0 14.6 14.4 14.6 14.9 14.5 14.2 14.8 15.5 16.6 16.4 16.9 17.0 16.9 16.6) 16.5 15.5 15.6) 15.9 15.8 13.8 | 14.0 18.6 15.4 
86 89 O81 9:1 92 B89 9:1 WT 11.9 123 125 123 12.0 12.0 11.3 108 94 MM 84 
Cape Henry, Va...... 12.6 12.8 12.3 12:2 13.0 13-2 12.6 12.9 13.2 12.9 12.9 12.2 126 128 111 104) 97 95 9.6 10.8 11.5 18.1 12.5 12.5 12.0 
6.7 7.0 56 48 49 49 49 60 60) 56 60 60 6.1 7.5| 67) 7.8/ 9.0) 82) 68!) 63! 66 
98 94 96 97 95 95 10.2 97 104 10.1 10.1 10.2 11.3 13.1/12.9 106 92) 82 7.8 84) 87 89> 10.1 
52) 52) 57) 4.9) 5.1) 45) 5.1) 8.8) 6.8 7.1 80 9.2/ 82) 7.3) 61) 5.9! 58) 5.8) 5.6) 55) 6.4 
| 72 62) 61) 68) 61) 58 60!) 64 7.2 7.5) 8.9 10.4 | 10.1| 9.1/ 7.7 | 7.4) 72! 7.0) 7.8! 7.4) 7.5 
10.1 10.8 11.2 11.0 11.4 10.7 11.4 115 111 13.1 16.6 18.2 16.9 16.8 16.0 13.8 11.7 94 94 90 10.4. 12.7 
18.9 18.6 18.9 18.9 18.4 18.7 19.4 19.5 19.6 19.6 20.0 20.2 21.1 19.9 2.6 221.0 2.5 19.2 19.0 19.1 19.0 18.6 18.5 18.3 19.4 
. 8.4 8.4 82) 8.2 8.1 8.5 82) 82) 9.4) 10.2 10.8 10.7 11.7, 11.2! 11.1 | 10.8 | 10.7 7.9| 8.0) 7.8) 7.4 9.1 
16.5 15.9 15.1 15.2 15.4 15.2 15.0 16.0 16.2 16.2 15.8 16.3 17.0 17.0 17.5 17.5) 17.3 17.5 17.3/17.0 16.3 15.9 16.0 15.5 16.3 
v 10.2) 10.6 10.1 10.7 10.6 11.2 11.0 11.1 10.5 11.8 11.9 11.5 12.6) 18.1 | 18.5 13.2) 12.2) 11.0! 9.8| 8.8) 9.4 9.8 9.7 10.1 11.0 
79 76 75 78 75 95 98 9.9 106 11.0 10.9) 95 89 79) 76 
64 65 59 66 67 58 59 58 5.8 69 7.5 81 83 82) 85 89 81 66) 5.8) 58 65) 66 6.5 6.9 
96 100 92 10.0 98 94 96 94 9.4 10.8 11-4 12.0 13.2 13.2) 14.1 14.7 14.8 14.3) 13.4 12.0 11.2) 10.2 9.6 11.3 
| 7.5) 7.4) 7.4) 71) 7-6! 8.0! 8.0) 89] 95) 9.9) 10.8 10.9 | 11.2) 10.8! 10.3) 9.5) 7.5/| 7.3) 71!) 7.8! 7.5) 8.6 
| 7.5) 69) 72) 82) 81) 7.8) 7.1! 67) 72) 7.7) 68) 82) 81] 81) 7.5) 7.7) 68] 7.2) 7.6 
83 85 87 8.5, 81 85 84 88) 97 10.2 10.0 10.9) 10.5) 10.7 10.2) 10.9 10.9) 99) 84) 83) 88) 86 85) 
-- 10.8 10.8 10.3 10.6 10.2 10.4 10.0 10.4 10.7 10.9 12.3 12.6 13.0 12.9 12.6 124 11.4 11.2) 98 9.2 9.8 10.1 10.1 10.5 11.0 
86) 8.5) 8.4 7.2, 82 83) 8.0) 7.9, 84) 11.0) 11.5 | 11.6 | 12.7 | 13.0 | 12.9) 11.7) 11.8) 9.9) 82) 7.9) 8.4 8.6 8.8 9.6 
80 80 82 87 85 B84 80 7.9) 80) 96) 92) 99) 95 100/100) 96) 87) 83) 7.3) 7.0) 68! 71) 7.6) B85 
98 10.9 10.0 98 10.2 10.9 10.8 11.1 10.9 11.2 11.6 11-40 11.1 11.2) 11.6 11.5 11.4 10.9 9.7) 94/101 11.1 9.6 9.0 10.6 
15.4 15.6 15.0 15-1 15.5 16.2 16.2 16.5 16-5 16.5 14.7 14.5 14-0 14.1 13-8 13-6 13.1 122 12.0 12.1 12.6 12.9 14.5 
93 89 88 7.7 85 89 90 81 84) 9.6 10.4) 12.0) 11.7 12-1 | 12.8) 12.9 13.2) 13.1) 11.0) 90) 90 95 96 10.1 
12.6 11.5 11.9 12.0 11.1 11.5 10.9 | 11.3 | 11.9 | 11.8 | 11.5 | 11.8 | 12.2) 12.5 | 12.9 | 12.1 | 11.6 11.8 11.0 | 12.1 | 12.7 | 12.3 | 12.4 | 12.0 11.9 
ooo} 68] 6.1 5.7 6.0 6.5 6.4 7.1 6.9) 67; 6.5) 63) 68) 7.2) 8.1 8.8 8.5) 7.8) 6.8| 5.8; 5.6!) 6.2 6.6 6.7 
21.0 22.5 21.3 22.0 26.8 26.2 2.0 2.8 24 2.3 2.9 2.9 WS W4 WB W.9 | 2.7.6 2.5 
62) 64 62 64 72, 69 7.83) 69) 7.7) 82) 89) 9.4! 9.9! 10.0] 9.7) 89) 7.6) 70) 62) 67) 59!) 7.6 
455 42 46 41 42 45 41 41) 44/43) 42 46 5.4 62 68! 65) 61!) 61) 61) 60) 44) 89) 85) 41) 49 
10.2 10.4 10.6 98 10.3 10.5 10.9 10.4 10.2 11.4 11.9 11.7 11.9 11.4 11.4 11.0 10.8 10.4 9.6 10.0) 10.4 10.6 10.9 10.5 10.7 
10.2 12.0 11.6 11.9 11.3) 11.6 11.8 12.8 13-0 13.4 12.4 12.1 12.0 11.0 10.8 11.0) 11.1 11.4 11.20 11.6) 11.0 11.7 
- 9$0 96 96 10.0 10.2 101 96 94 93 101 10.1 9.6 10.5 10.2 10.2 9.9) 96 91 8.7 86 89 90 90 90 95 
99 104 10.3 10.6 10.8 11.0 10.9 10.2 10.1 11.5 12.6 12.7 13.4 132-4 13.6 13.3 13.2 1.9 10.8) 9.9) 94° 98 92 92 112 
8.6 90 84 80 7.9 7.6 7.9 84) 95 9.5 10.0 11.1 11.0) 9.7) 96) 89) 84) 7.8! 7.4) 7.5) 79 88 
1.5 16.8 16.6 16.0 16.2 1.8 1.8 15.9 14.9 142 14.0 13.5 13.5 14.4 15.0 15.2 13.9 13.1 144 14.6 14.4 144 14.7 4.9 14.9 
1.0 98 96 10.6 10.9 10.3) 98 10.0 99 97 9.6 O98 10.4 11.6 13.1 13-2 12.6 12.4 11.2) 10.9 99 10.2) 10.2 10.6 10.7 
10.1) 97 92 7.6 75) 74) 7.5) 69 6.0) 69 68 7.1. 8.6 9.5 11-5 11.8) 11.5 11.0 104) 9.4/10.9/128 11.2 9.2 
11.1 10.9 13-4 13.5 12.5 11.7 11.3 11.2 11.5 11.9 13.6 15.0 15.5 16.0 16.0) 16.1/ 15.3 13.8 12.2 11.8 12.1 11.9 1.75115 13.0 
10.9 11.6 11.5 10.6 10.2 105 99 91 94 9.6 9.9 10.4 11.2 10.5 10.7 10.6 10.7 96 94 9.5 89 101 
119 10.8 10.9 10.5 11.8 11.6 12.0 12.4 12.2 12.5 13-5 13.7 13.5) 13.4 13.5 13.4 13.4 12.50 12.1 11.2 11.4 10.6 11.0 11.0 12.1 
54 55 60 56, 52 5.5 5.4/5.9) 69) 7.8 9.3) 97 11.0) 101) 87) 7.0) 65! 60) 62) 60 5.5 7.2 
87 BT 89 90 86 86) 96 10.8 11.6 123 12.7 14.5 13.9) 92 87 86 91 92 92 10.3 
93 95 96 94 9.1) 86 89 91 95 102 11.4 10.4 10.5 10.2) 10.0) 92 85) 7.6) 7.7 7.9) 92) 95 9.8 
9.0) 8.8 8.4 9.0 9.4 91 .2 85 95 10.0 10.2 10.4 102 11.1 10.5 10.6 96 87 8.5) 85 85 BS 84 9.3 
10.95 11.6 11.6 11.6 11.6 11.8 12.3 12.9 12.6 12.1 12.6 12.8 12.9 13.1) 13.0 13.1 12-4 12.8 13.0 12.8 12.8 11.8 12.4 
wees 14.0 14.5 14.0 14.0 14.0 14.3 1 2 15.6 14.5 14.0 14.1 15.5 16.4 15.8 15.5 14.7 13.6 12.9 13.4 12.6 12.8/13.1 145 14.3 
68) 6.6| 7.1! 7.2) 7.2 2 7.0 82 87 93 103 104 103 106 105 9.0 83 7.6 62 66 67 61 8.0 
7.6) 7.8) 7.8, 69) 6.9 4| 68| 7.4| 7.2) 7.7/ 89! 7.4) 71) 7.4) 7.0] 7.7 
899) 29 8.1 3.1, 81!) 3.4) 37) 3.9) 35) 32!) 48) 57) 61) 5.9! 54) 49) 48) 29) 49) 47) 422) 40) 492 
117 104 12-28 12.1 12.6 18-5 14-7 14.9 15.1 14.7 14.2) 14.8) 13.8 12.6 11.2 115 138 17 11.9 11.0 12.7 
58 51 55 5.0) 52) 64 7.5) 7-3) 83) 92 9.6 11.0) 9.9 10.4) 10.8/ 11.1, 10.0 82) 71) 61 60 63 59 7.7 
22/21) 27 25 25) 27/ 80) 383) 80 381 3.4) 38) 39 46) 52) 68) 7.6 7.7) 66) 52) 35) 26) 22) 3.9 
8&3) 81 79 77 84) BB) 9.7) 10.4 11.0 10.6) 12.1 12.3) 11.7) 11.7) 11.4) 102, 99) 96) 98 90) 86) 85 
3 3.6 3H 3.7 46° «5.5 6.4 6.4; 68 OM 5.4 45 3H 3m 3.6 m4 4.7 
18. 13.0 12.2 11.8 11.3 1 11.3 108 10.1 95 7.4 7.9 10M 11.4 2 11.3 
1 9. 10.5 10.0 11.2 11.8 13.0 13.2 12.7 12.8 11M 10.4 10.0 1097 108] 10.7 11.3 
an 7) 11. 11.8 11.0 11.8 12.6 1 12.2 120% 12.4 12.2 12 12.0 10.4 104% 1048 10.1 5 11.6 
Mobile, Ala........... 6 4. 5.7 5 5.9) 7.5) (8.0 10.6 109 10.4) 98 OM 7.2 7.0 6M 6.2 7.1 
| 
5 6.3 6.8 7.5 8.2 8 5\mi 8 | 6.3 
9. 1 9.8 10.4 12.2 1 13.8 14 1 1 4 10.9 11.1 
10. 10.7 12.3 12.2 1 13.1 12 7 2 10 5 10.5 10.7 
6.7| 7.0 8.5 1 11 6 8 10 7.6| 6.9 
8. 10.0 0.6 11.8 1 4 6 8 9.1) 7.6 
8. 8.9 10.0 1 1 10.0 5 1 9 7.6| 7%. 8.4 
12. 12.1 12.7 21 12. 6 2 13 13.3 12. 11.2 
5 7.9 | 8.7 4 9. 9. 3 9\ 7 8.1) 6. 7.5 
7. 8.5 91 1 1 12. 4 1/ 8 | 7%. 6.0 | 
7. 7. | 6.9| 7.2 1 12. 6 4 12 1| 7.6) 8.5 
| | | | | 
10.8 9.4 10.2 10.1 10.8 11.4 13.4 14.3 14.8 15.0 1 14.6 14.4 14.0) 11-3. 95/89 92) 11.5 
7.0 | 7.4, 7.4!) 80! 89) 9.1) 9.4) 9.5 94 84) 7.8) 7.2 76) 7.6) 7.6) 8.2 
12.8 11.8 11.8 12.1 11.8 11.6 12.1) 11.9 | 13.0) 12.5 11.2 | 10.8 11.0 | 11.7 | 11.2 11.3 12.1 12.7) 12.1) 12.0 
6.0 62) 6.4) 5.8) 68 81 86) 90) 93 96/ 96) 88) 7.6) 6.1) 56) 58) 60) 63) 7.1 
| 5.0! | 5.6! 5.9! 5.6! 5M! 66! 6.9! 7.6! 7.7! 7.6! 8.2 | 7.6! 67! 6.1! 5.5! 5&1) 44/1 42) 46) 6.1 
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TaBLe VI.—Average wind movement, ete.—Continued. 
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Tame VII.— Resultant frm at 8a. m. and 8 p. m., daily, during the month of 1898. 
| 
| quent direction from— | Resultant. Component direction from— Resultant. 
Stations. | | D Stations, 
rection Dura- rection; Dura- 
oN. | E. W. “from— tion. N. 8. 8. | E. W. | tion, 
New England. Hours. Hours. Hours.| Hours. ° | Hours. Upper Lake Repion—Cont’a. Hours. Hours. “Hours. Hours ° Hours. 
Eastport, 16 15 18 n.31w. 6 Wis.. 16 22 n.7w. 14 
Portland, 23 14 8 22, n.57 w. 17. Greenbay, Wis 20 | 19 20 «=n. 86 w. 14 
Northfield, 23 | 27 4 6 4 Duluth, 26 14 21 =n. 40w. 16 
Boston, Mass... 16 19 9 s.79w 16 North Dakota. 
Nantucket, Mass............+. deine 18 19 8 22. os. 86 w. | 14 Moorhead, Minn........... iemacene 21 16 16 21 n. 45 w. 7 
Woods Hole, 4 13 8 11. s. 18 Ww. | 10 Bismarck, N. 22 8 18 21, n.37 w. 5 
Block Island, R. 18 15 10 2% on. 79 16 21 17 7 n. 75 w. 16 
New Haven. Conn .......... cosees 29 12 9 16 n, 22 w. | 18 r Mississippi Valley. 

Middle ‘Atlantic States. St. 22 18 13 19| n. 56 w. 7 
15 20 4 s. 74w.) 19 La Crosse, Wis. 12 8 | 4 10| n. 56 w. 7 
Binghamton, N. 8 | 7 10 8 n. 6e. 2 Davenport, dine 16 18 10 27 | 8s. 8 w. 17 
New York, N. ¥............ 18 14 14 2 n.68w. 11. Des Moines, 15 11 17 n.34w. 11 
6 22 5 14 24° «on. 30 w. 20 Dubuque, Iowa ......... 7 19 8 24 w. 20 
Philadelphia, 27 13 11 233 18 Keokuk, 17 21 | 12 s.72w. 13 
21 13 13 24 || | 20 12 15 | s. 72 w. 3 
Cape May, 20 11 10 3 n.5dw 18 Springfield, 18 20 | 6 23) s. &8w. 17 
20 8 15 2 n.40w 16 Hannibal Mo. | 5 10 n.5lw. 6 
Washington, D. 28 11 10 18 n.2%w BD || 16 20 13 20, s. Ow. 8 
Lynchburg, Va... 15| 9 ‘Missouri Vailey. | | 

21 14 17 16| n. 8e. | 7 | Columbia, Mo.*............. 8 9 6 11 s. 79 w. 5 
Richmw ty ee pe 10 9 5 9| n. 76 w. | 4 Kansas City, Mo..... epreriueanvees | 21 16 10 19 n. 61 w. 10 
Sou 21 21 16 16 | 0 0 
Charlotte,N.C . 21 | 16 27 10 n.74e. | 18 16 13 n. 6w. 9 
Hatteras, N.C 31 8 9 16 on. 17 24 Omaha, 27 17 7 n. 50 w. 16 
7 9 7 21) n.21w. 19 Sioux City, lowat.. 14 6 8 n.l4w. 8 
Wilmington, N. 18 14 14 17) on. 37 5 Pierre, S. Dak...... 22 17 21 16 45e. 
Charleston, 8S. 3 9 15 19 +n. 16W. 25 || 6. cove 23 18 16 14/| 5 
Augusta 23 2 5 $2 n. 52 w. | 34 Yankton,S. Dakt........... | 10 3 7 15| n. 49 w. 11 
Savannah, Ga............ 3 12 10 19 n.39w. 14 "Northern Slope 
Tacksonviile, 22 | 11 14 2) n. 3w. | 14 || Havre, 17 11 13 29, 69 w. 17 
provide Peninsuia. Miles City, Mont. 19 25 | 10 15) s. 40w. 8 
Jupiter, Fla. 21 10 11 2 06n. dw. 19 Helena. Mont. 10 29 4 32) s. 56w. 34 
Key West Fila . 24 6 26 1, n.d4e. 31 Rapid City, 8S. Dal 15 15 | ll 38 w. 17 
FIG 30 5 11 21, n. 22 w. | Wyo.... 22 8 3 27) on. 60 w. 28 
Eastern Gulf States | Lander, 12 25 14 s. Bw. 15 
Atlanta, Ga 18 8 20 17 i7e. 10 North Platte, 22 14 6 29 7l w. 24 
Pensacola, Fla 2 14, 2% 14 n.87e. 10 Middle Slope. 
Mobile, Ala .... 24 18 | 14 13 «on. 6 || Denver, Colo 16 21 15 18 31 w. 6 
Montgomery, Al 19 12 22 16 «on. 4le. 9 Pueblo, Colo...... 21 9 15 20 n.2w. 13 
Vicksburg, } 20 23 15 11 s. 53e. 5 Concordia, 22 22 9 1 6 
New Orleans, La.. 20 16 | 18 13 n.5le. | 6 Dodge City, Kans..... 19 20 12 15 | s. 72 w. 3 
Gulf States. | | Wichita, Kans....... 25 18 10 12. n. 16 w. 7 
Shreveport, La.....+.ceseeeeeeeerees 17 18 | 24 13| s. 58e. | 43 Oklahoma, Okla .........ceeeeeeees 26 20 8 11 n. 27 w. 7 
Fort Smith, 16 7 23 on. 38 ee. 11 Southern Slope. 
15 13 | 16 23 n.74w. 7 Abilene, Tex.......... seus 21 25 6 16s. 68 w. 11 
Corpus Christi, Tex............. 18 17 | 30 2 28 Amarillo, Tex.. 20 21 4 15 8. 85 w. 11 
Galveston, Tex 17 24 23 4 8. 7e 20 Southern Plateau. 
Palestine, Tex ..... 21 24 12 11 8s. 18e 3 El Paso, Tex...... 21 6 17 23 n.58 w. 9 
San Antonio, Tex 17 24 n.65e. | 23 Santa Fe, N. Mex 25 11 18 12; n. 15 
Ohio Valtey and Tennessee. Phoenix, Ariz..........04 pitabhiniin 18 4 15 23 n.30w. 16 
Chattanooga, Tenn .... 12] 16 n.45w.| 10 || Yuma, Arig 25 18 13 n. 16e. 18 
TOME 19 19, 2 Ww. 12 Middle Plateau. 
Memphis, Tenn 18 13. 9 Carson City, Nev.. 14 14 16 2 ow. 9 
Nashville, Tenn...... 20 21 | 13 18 8s. 79 5 Winnemucca, 12 16 17 18 | s. 14 w. 1 
Lexington, Ky..........+- 25 | 15 22. 2iw. 19 Salt Lake City, 16 16 20 18: 2 
Louisville, 10 25 | 12 21s. 81 18 Northern Plateau. 
Evansville, ee 6 8 | 5 12. 8. 74. w. 3 Baker Oreg..... 7 33 20 s. Be 28 
Indianapolis, Ind 14 23 6 23 os. 62 w. 19 Idaho Falls, 20 26 4 10 45w 8 
Cincinnati, Ohio ....... 12 22 | 17 20 8. 10 kane, 3 29 20 9) 8. 2e. 29 
Columbus, 200 14 23s. 37 w. 15 alla Walla, Wash.......... 5 13 5 14) 8. 48 12 
Pittsburg, Pa .......... 6 23 12 8s. We. 19 North Pacific 
Parkersburg, W. 17 | 20 21 s. Be. 5 Fort Canby, 2 | 26 25 10. 47 w. 20 
Lower Lake Region. | | Port Angeles, 5 
Oswego, N. Y...-. 13 | 26 19 13, 8, Be. 14 Tacoma, 7 23 47 w. we 
Rochester, N. 12 | 22 | 11 28 s. | 20 Tatoosh Island, Wash............. | 23 | 20 15s. 16e. 18 
Erie, Pa.......... 12 | 27 | 6 22. «8. 47 w. 22 Portland, Greg. 9 23 17 8 | 8. 38e. 17 
Cleveland, 10 2s 19 8. 13 w. 18 Roseburg, oat | 6 29 17 16 8. 2w. 23 
Sandus 22 | s. 69 w ddle oas egion. 
Detroit, ese 15 23 8 23 17 Redbluff, Cal............... 27 9 18 n.37w 15 
Sate Sacramento, Cal . 19 26 14 10 ss. 30w 8 
Alpena, Mich... 17 19 12 22. 8. 79w 10 San Francisco, Cal................. 12 | 18 | 7 29 «8. 75 Ww 23 
Grand ifaven, 18 2 86 15 8. 5 South Pacific Coast Region. 
Marquette. 21 16 9 19 n.63w 21 15 4 n.30W 14 
Port Huron, Mich............+ 14 27 11 19 8. 32w 15 Los Angeles, Cal 9 13 2 62w 15 
Sault Ste. Marie, Mich. 18 12 | 21 18 7 San Diego, Cal..... dual 8 14 n.19 Ww 21 
17 18 | 9 21 os. 85 w 12. San Luis Obispo, 25 16 3| 15 


Chicago, Ill......... 


* From observations at 8 p. m. only. 


+ From observations at 8 a. m. only. 
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Taste VIII.— Thunderstorms and auroras, February, 1898. 
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TaBLe 1X.—Average hourly su 
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Stations 


Baltimore, 


Charleston, 8. C..... 


Chattanooga,Tenn . 


Binghamton, N.Y.. 

Bismarck, N. Dak.. 
Mass........ 

Buffalo, N. Y. ....... 


Boston, 


& 


. 
iB ies 
See 


Erie, Pa ...... 


Eastport, Me........ 


22225 58222 25253 33338 ESE 

. 


* All values, except personal estimate, for 18 days only. 


| 
3 
5 
| | | 
igh 
Albany, N.Y T. 15 14. 38 58 61 
Atlantic City, N.J........, P. |.. 7 66) 72| 
|| 36; 88) 85) 70| 81| 87 
|... | 8| 19] 61 
21 | 900.7 | 
Cal Te | 88 45 73 74| 78 198.3} 308.3 
| | | 
| ate | | 
| | | 
| 
| | 
| 
| 
| | aS 
| 
35 3 
73 | 233.3) 3 
56 196.98) 
14 101.5 | 30 
55 193.4 | 2% 
88 
0 87.7 | 
4 114.3 | 2% 
| 0 78.8 | 2 
200.1 | 36 ‘ 
220.6 | % 
0 | | 102.0 
100 |......| 22.2] 81 
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Taste X.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 


=38 Depths of precipitation (in inches) during periods of time as indicated. 


Total duration. 


5 | 10/5 | 4 4 50 | | 1001] 120 
min.| min. min.) min. min. min.) min. | | 4 


a, 
Atlantic City, N.J... 
Baltimore, Md ........ 20-21 
Binghamton, N. Y..... 
Bismarck, N. Dak.* 
Boston, Mass.... 
Buffalo, N. Y.... 
Cairo, Ll........ oe 
Charleston, 8. C....... 
Chicago, Ill. 
Cincinnati, Ohio ...... 
Cleveland, Ohio ....... 
Columbia, Mo ........-. 
Columbus, Ohio ....... 


Detroit, Mich.........- 


~ 


0.81 | 0.48 | 0.69 | | 0.88 | 
0.58 | 


Huron, 8. Dak.*....... 
Idaho Falls, Idaho*.. 
Indianapolis, Ind...... 
Jacksonville, Fla...... 
Jupiter, Pla ........ 
Kansas City, 
Key West, Fla......... 
Knoxville, Tenn....... 22 
Little Rock, Ark...... 

Los Angeles, Cal..... 
Louisville, Ky. ....... 
Memphis, Tenn........ | 


Milwaukee, Wis....... 
Montgomery, Ala. .... | 
Nantucket, Mass......| 19-20 0.89 |... 
Nashville, Tenn....... 1 . 43 | 


Northfield, 
Oklahoma, Okla. 7.45.4. m. 
Omaha, Nebr.*...... 
Parkersburg. W.Va... 

Philadelphia, Pa oe 
Pittsburg, Pa. . 


10.30 p.m. 


Salt Lake City, Utah*. 
San Diego, Cal.t....... 
San Francisco, Cal.... 
Savannah, Ga.......... 
Seattle, Wash. ........ 
Spokane, Wash... .... 
Tampa, Fla..... 
Vicksburg, Miss....... 
Washington, D.C...... 
Wilmington, N.C...... 
Yankton, 8. Dak. *... 


* Record incomplete on account of snow. 


| | 


+ Self-register out of order. 


Es Excessive rate. 
Stations. 
a From— To— Began— Ended— 
la 3 ‘ | ? | | Rue | 
Galveston, Tex........ 10) 1.26p-m.| 4.42p.m.| 1.72) 3.40p.m. 4.20a.m.| 0.77 0.08 0.15 
DO 11.6 0.72) 1.02a.m. 1.11 a.m.) 0.02 0.14 0.41 | 
New Orleans, La....... 11 11.00a.m. 1.26) 5.24a.m. 5.43 a.m. 0.08 | 0.08 | 
2-35 | 6.53p.m. 7.35 p.m. 4.88 0.10 | 0.88 0.33 0.44 ‘0.57 0.67 
| 
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Tass xi. precipitation, by stations, Sor February, 1898. 
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TABLE XI1.— Excessive precipitation—Continued. 


Stations. 


Monthly rainfall | 
10inches, or more. 


New Jersey. Inches. 
Asbury Park..... ...... 
Toms River .... ........ ane 


Mangum .......... 


Oregon. 

| Government Camp 


Pennsylvania. 
Forks of Neshaminy ........ 


Brenham 


Washington. 


Fort Canby . 12.49 
00000000000: 16.45 
Tatoosh Island ........... 17.51 


Rainfall 2.50 
inches, or 
more, in 24 

hours. 
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225: 88 
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or more, in one’ 
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le eee 


‘ 
penis 
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| 
| s - 
ins. | h.m. 
California | 2.91 20 
8.90 scans 
4.06 | 19-20 
New York } 
Oklahoma, | 
| 3.30 
| 4. (3 D 
20-21 |...... 
| i 
20-21 8.05 


a) 3) 
J 
| 
E 
@3) $3 @ | 3 
| 
/@ 
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Ohart I. Tracks of Centers of Low Areas. February, 1898. 


Chart Il. Total Precipitation. February, 1898. 
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Chart V. Hydrographs for Seven Principal Rivers of the United States. February, 1898. 
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